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controls 


If you are looking for oil, you are looking for 
pressure — preferably high pressure. High pressure 
or low, Cameron controls offer the finest protection 
available in the world today. Our development of 
the first successful Blowout Preventer set a standard 
and started a trend in specialized products to meet 
every demand for control of the destructive pres- 
sures encountered in drilling and production. Pro- 
tect your rig investment — protect your reserves with 
the best equipment available — Cameron, of course. 
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Tracing the path of fuel with carbon-14 


Ethyl Research tags I in 100,000,000 atoms with radioactive carbon 
for a better picture of distribution in the cylinders. 


by D. E. COOPER 
Ethy! Corporation, Detroit, Mich. 


The distribution of fuel components 
and fuel additives to the cylinders of 
multicylinder engines is of prime im- 
portance to the petroleum industry. 
Just as a chain is only as strong as 
its weakest link, so is an engine’s per- 
formance limited by the one cylinder 
which does not continuously get its 
proper dosage of high-octane hydro- 
carbons or of tetraethyllead. 

The goal of engine designers is the 
creation of an engine wherein the 
fuel/air ratio, hydrocarbon composi- 
tion and additive concentrations are 
identical for each cylinder of a multi- 
cylinder engine. Fuel injection—now 
becoming commercially available— 
represents one approach to the solu- 
tion of this difficult problem. 

Whether fuel injection or carbure- 
tion is employed, however, an accu- 
rate knowledge of fuel and additive 
distribution in engines is necessary 
to assure optimum use of the gaso- 
lines the refiner is producing today. 


A continuing study 


As is the case with most of Ethyl’s 
other basic research studies, thestudy 
of fuel distribution has been a con- 
tinuing one. Some years ago, a glass 
manifold was installed on an engine, 
and motion pictures were made of 
flow patterns, giving some insight 
into the quantities of fuel mixture 
fed to various cylinders. 

A second step in Ethyl fuel dis- 
tribution studies involved the tag- 
ging of specific hydrocarbons with 
deuterium or heavy hydrogen. One 
component (the cyclopentanes, for 
example) had a specific number of 
hydrogen atoms replaced with heavy 
hydrogen. This special fuel was then 
burned in the engine. Samples of the 
exhaust gases from various cylinders 
were condensed and analyzed in a 
mass spectrometer to give a picture 
of the distribution of that particular 
hydrocarbon among the cylinders of 
the engine on test. 

This technique required, however, 
that the ratio of heavy hydrogen to 
normal hydrogen be at least 1 to 100 
and thus ruled out studies of addi- 
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tive concentrations, which are much 
smaller. 


Tagged carbon atoms 

A third step in this continuing pro- 
gram of fuel distribution studies has 
involved switching from a stable iso- 
tope such as deuterium to a radio- 
active one such as carbon-14. Now 
it becomes possible to tag tetraethyl- 
lead with carbon-14 and measure its 
concentration in an engine cylinder 
accurately,even though only one 
tagged atom is present among 100,- 
000,000 normal carbon-12 atoms! 

All of these distribution studies in- 
volved the use of a quick-opening 
(1/1,000 second) sampling valve. 
This valve samples the contents of a 
particular cylinder. It is screwed into 
the spark-plug opening and combines 
the valve with spark-plug electrodes. 

Gas samples from the test engine 
are bubbled through absorbing 
solutions of barium hydroxide. The 
carbon dioxide is regenerated and 
transferred to an ionization chamber, 
where its beta activity is measured 
by a vibrating-reed electrometer. 


And now ... tritium 

Thenewest refinement in thisstudy 
consists of the replacement of car- 
bon-14 with hydrogen-3 or tritium 
as the radioactive tracer element. 
The use of tritium simplifies and 
makes less expensive the preparation 
of tagged hydrocarbon or additive 
molecules for study. It also simpli- 
fies the exhaust-gas-sample collection 
technique. A scintillation counter is 
used to study the tritium-containing 
condensate from the cylinders. 





As is the case-with all of our basic research 
studies, the information from this continu- 
ing study of fuel distribution is available 
to the petroleum industry. We would be 
happy to discuss any particular aspect of 
this problem with you in your office. We 
would also be happy to have you visit our 
Detroit Laboratories to see this equipment 
and discuss it with our technical personnel. 
In either case, contact your local Ethyl rep- 


resentative for an appointment 

















What 
Ethyl Research 


offers you 


Ethyl Research is in the 
unique position of serving 
both the petroleum and au- 
tomotive industries. 

In that capacity, we have 
contributed much in the field 
of fundamental as well as 
applied research. Today at 
our laboratories in Detroit 
we are conducting studies 
on the distribution of fuel 
components and fuel addi- 
tives to the cylinders of mul- 
ticylinder engines. 

Searching for answers to 
these basic problems has 
led us to develop many new 
instruments and new tech- 
niques. The information 
which we have developed 
from our research efforts is 
being constantly circulated 
throughout both the auto- 
motive and petroleum in- 
dustries to help them with 
their research. 

If you desire any infor- 
mation concerning fuel-en- 
gine problems, just contact 
your Ethyl representative. 





ETHYL CORPORATION 
New York 17, N.Y. 
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Outstanding Results 





M-3 Guns Shoot 1268 

Holes in Four Hours 

Firing an average of 317 bullets 
per hour in this shallow Oklahoma 
well is an outstanding record of 
perforating speed and efficiency. 
McCullough 4%” O.D. M-3 Bullet 
Guns fired 1268 improved ” Ogival 
Bullets in 7” O.D. cemented casing 
in two intervals from 1040’ to 1064’ 
and from 2762’ to 2790’. This was a 
salt water disposal well. Operator 
was well pleased. 

Speed like this can only be accom- 
plished by experienced, thoroughly 
trained crews and by using simul- 
taneous firing M-3 Bullet Guns — 
fastest, most efficient method of 
bullet perforating available. 


M-3’s Succeed After 
Two Others: Fail 


Two other service companies 
attempted to perforate this Mon- 
tana well without success. One was 
unable to accurately locate the 
collars and perforated the water 
zone. The other was unable to do 
the job because the shots were in 
dry hole and incoming pressure 
moved their gun up the hole. 


Within 1% hours, McCullough 
moved in on the job, located the 
zone to be perforated, fired 32 
improved %” Ogival Bullets in 5%” 
O.D. casing between 3955’ and 3963’ 
with 3%” O.D. M-3 Bullet Guns, tore 
down and moved off. Results good 
— operator happy. 

This is just one more example of the 
accuracy of McCullough measure- 
ments and of the value of simul- 
taneous firing M-3 Bullet Guns. 


M'Callough TOOL COMPANY 


Cable Address: MACTOOL 





Superior Penetration Pays Off 
.Fracturing Job Successful 


Hard Shooting M-3 Bullet Gun Permits Successful 
Completion of Sandfrac Job... Penetrates Tough 
Formation After Other Bullet Gun Failed. 


Previously perforated by another service company, 


the operator was 


unable to fracture the formation in this Illinois well; pressures up to 4000 


psi were reached without results. 


McCullough was called to re-perforate the weli with 4%” O.D. M-3 Bullet 


Guns firing improved 4” 


Ogival Bullets. Twenty shots were fired through 


4” 14 lb. J-55 cemented casing in a five foot interval from 2833’ to 2838’. 


After perforating by McCullough the well “broke down” at 1600 psi and 
took fracturing material at the rate of 350 gallons of oil and 700 pounds 
of sand per minute. This well is now flowing — one of the best in the field 
—and the entire perforating job, including rigging up and tearing down, 


and 


Area in square inches 
0491 N05 1964 4418 


Improved McCullough Ogival Bullets 
are designed for maximum piercing 
ability. Type and quality of steel, 
heat treatment, weight, 
sharpness of point, etc. are all 
carefully controlled factors in their 
production. They are the deepest 
penetrating bullets known. 


shape, 


Bullet sizes shown above are stand- 
ard. Burrless caps are available to 
fit all standard sizes. Special sizes 
and types, such as the i,” and %”, 
are available to meet unusual 
requirements. 


required only 1% hours rig time. 


The superior firing power of M-3 
Bullet Guns; the deep penetrating 
qualities of improved Ogival Bullets 
are particularly valuable where 
tough, tight formations must be 
fractured for good production. 

There are many jobs like this on 
record, where the superior pene- 
trating power of McCullough M-3 
Bullet Guns has successfully com- 
pleted the job after others failed. 


Next time, be sure of results — call 
McCullough first. 








Do you want to see how other oil 
men have benefited by using 
McCullough M-3 Bullet Guns? 
Send for your copy of “RESULTS” 
— field reports of outstanding 
jobs successfully completed by 
M-3 Guns. 


See how others have solved their 
problems! Write McCullough Tool 
Company, 5820 South Alameda 
Street, Los Angeles 58, California. 











LOS ANGELES 
HOUSTON 
EDMONTON 
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The Ansul dry chemical fire equipment pictured above 


includes portable hand units, wheeled and stationary units 
and a jeep installation. Ansul also manufactures automatic 


dry chemical piped systems, custom engineered for the 
hazard. Ansul equipment is listed and approved by Under- 
writers’ and Factory Mutual Laboratories. 


Only Ansul offers a 
Five Year Equipment Warranty 


Your assurance of fast, dependable fire protection 


For you, the buyer of fire equipment, Ansul’s 
important 5 year warranty means many extra 
years of fast, dependable protection. It also 


means freedom from costly maintenance checks DISTRIBUTORS: 
and repairs. 


Ask your local Ansul distributor for details, or write to: 
ANSUL CHEMICAL CoMPANY, Marinette, Wis., U.S.A. 


S. A. GENERAL SAFETY, Brussels, Belgium AKTIEBOLAGET CALMUS, Stockholm, Sweder 


Special design and construction features make HENDRICHS’ BRANDBLUSCHMATERIAAL METEOR S.C. R. LL 

i ‘ “ y . The Hague, Holland Leopoldville, Belgian Congo 
this pene a gcc An “ gore tight NORSK SPRINKLER CO. A/S, Oslo, Norwoy —F. & E. HABIB & CO., Cairo, Egypt 
onstruction sture, resists cor- 
COMSIEUCHION KSCPS OUL MOMUS, Fe = wes MANILA GAS CORPORATION REID BROS. (S. A.) LTD 
rosion. Patented nozzles deliver the right kind Monila, Philippines 


Johannesburg, Union of South Africa 


of stream for your hazard. A sealed pressure 
cartridge puts Ansul’s “Plus Fifty” dry chemi- 
cal to work immediately—no delay or lag. 
Finally, rugged construction makes it possible 
for Ansul equipment to give peak performance 
under the toughest operating conditions. 
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Marketing Investigations 


The coming of price rises for crude oil, then fuel 
oil and gasoline, was the signal for a number of 
attacks on oil and oil men by Congress. 

Senator Hubert Humphrey, (D., Minn.), who has 
investigated oil marketing from his post on the 
Small Business Committee, called the price in- 
creases “rank opportunism” and defiance of the 
laws of supply and demand. He asked the Attorney 
General to investigate. 

Senator Margaret Chase Smith, (R., Me.), asked 
the federal government to move, if necessary, “to 
prevent a fuel-oil price gouge.” 

Senator Joseph C. O’Mahoney, (D., Wyo.), asked 
an investigation of the entire oil lift to Europe, and 
of the 15 major US oil companies in the Middle East 
Emergency Committee. 

A four-way study of oil became certain, in fact, 
when the Department of Justice said it was studying 
the chance of “collusion” in the oil-price increases; 
the American Automobile Assn., representing the 
general public, objected; and segments of the in- 
dustry, including oil marketers, gasoline dealers, 
and independent refiners objected to the crude-oil 
increases at a time of adequate, or surplus, oil prod- 
ucts. 

The climate of opinion stemming from the oil- 
price studies is bound to have a harmful reaction 
on other matters of importance to oil and gas, and 
oil’s battle on these matters, sure to be up in the 
coming session of Congress, becomes harder by 
virtue of the fact oil is in low esteem with the public 


for a number of reasons. While price hikes are one 
of them, the President's crack at “arrogant lobby- 
ing” a year ago in vetoing the gas bill is another. 


The sting is not taken from the President’s remark 
by a “progress” report on lobbying by Senator John 
L. McClellan (D., Ark.) that he has found no “body 
of evidence” of improper conduct by oil and gas. 

On the bright side, President Eisenhower, himself, 
called for a new natural-gas bi!l in his budget mes- 
sage. 

The other bright spot lies in the field of the de- 
pletion allowance. Secretary of the Treasury George 
Humphrey, who a year ago endorsed the idea of 
depletion provisions in the tax laws for oil and gas, 
and minerals, this year backed up the level of 27.5% 


which is given to oil and gas, saying “as a practical’ 


matter, it looks as if this was working out about 
practically.” That seemed to put the administration 
on the side of those for retaining the provision 
where it is. This will be important, as new attacks 
are due in coming months in Congress. 

The problems of gasoline marketing are due for an 
airing before Congress and the courts in the coming 
months. In fact, the airing already is under way. 

One problem has to do with “fair trading” of gaso- 
line, a system whereby the refiner suggests the 
price at which the retail dealer shall sell the gaso- 
line. This system is warmly approved by dealers and 
by many refiners, and it has been regarded as legal 
under special action of the US Congress when states 
permit this kind of selling. Senator Hubert Hum- 
phrey (D., Minn.) says the coming of fair trading 
has ended New Jersey gasoline price wars. 

A second problem revolves upon the action the 
Congress could, or should, take to answer pleas of 
many gasoline dealers for relief from present prob- 
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by Joseph Huttlinger 


lems. In response to the pleas, Representative James 
Roosevelt (D., Calif.) has introduced legislation 
calling for refiners to own no retail stations, al- 
though he would permit jobbers to own them; to 
forbid all pressure by major oil companies on deal- 
ers to handle specific types of tires, batteries, and 
accessories; for US financing of court suits in equity 
by dealers against their suppliers in certain in- 
stances; and to give the dealer the right to sue the 
supplier in case of cancellation of a lease. Mr. 
Roosevelt plans hearings on his measures about 
April. 

The fair-trade system, offered by major oil com- 
panies in the East last summer, in a desperate effort 
to end disastrous gasoline price wars, is finding dis- 
approval in the courts. 

At Boston, Mass., a US District judge ruled that 
Esso Standard Oil Co. cannot enforce its fair-trade 
contracts; that, if a dealer wants to undercut the 
suggested fair-trade price, the dealer can go ahead 
and do so. Esso has gone to the Court of Appeals, 
with the final outcome in doubt, but decision ex- 
pected in the spring or the summer. 

The Esso opinion was on the grounds that Esso, as 
a supplier of commercial accounts, at times is in 
competition with the dealer; and thus the fair trad- 
ing does not apply. Fair trading, the court said, is 
vertical only, not horizontal. 

A more sweeping attack on fair trading of gasoline 
comes from the US Department of Justice in a 
Boston case involving Socony Mobil Oil Co. After 
DJ accused the company of a conspiracy to fix 
gasoline prices, Socony offered the fair-trade de- 
fense. DJ wrote a 70-page brief giving its position, 
for the first time, that fair trading does not apply to 
gasoline which, it said, is not a “bulk” commodity, 
not sold in a “container,” and does not carry a 
“trademark.” All these are needed, said DJ, if fair 
trading is to be legal. 

At the same time The California Co. (CALSO) is 
in the courts in New Jersey trying to enforce its 
fair trading of gasoline, against a handful of dealers 
who have undercut the suggested price. All in all, 
the chances are there'll be court decisions soon on 
fair trading of gasoline. But to lawyers watching 
developments, the signs are that fair trading of 
gasoline has a “bleak” future. 

If so, this may lead to more price wars and, thus, 
more steam behind the drive for legislation backed 
by gasoline dealers. One bill, the Kefauver-Patman 
“good faith” measure, would forbid “price discrimi- 
nation” in such a way that majors would be hand- 
cuffed in trying to set prices to compete with other 
majors. This bill is seen as a major threat to oil 
companies. 


New Roiary-Rig Tax Ruling 


A rotary drilling rig may be depreciated for in- 
come-tax purposes on the basis of the number of 
days it operates, the Internal Revenue Service has 
just ruled. The same goes for other equipment 
where wear and tear arising from use, and not old 
age, determine the depreciation, or life span, of the 
equipment. 

Usually depreciation is on the basis of the number 
of years of active service of equipment. To work on 
the operating-day method, an estimate must be 





made of the total number of days the equipment can 
be operated. ‘then tne depreciation is worked out 
on the basis of the number of days used. One using 
this also must establish a reasonable salvage value, 
and show this results in a reasonable annual allow- 
ance for depreciation. Also, advance permission 
should be obtained. 


Refining Dividends One Billion 


Oil refining companies paid out almost a billion 
dollars ($937,500,000) in publicly reported cash divi- 
dends during the first 11 months of 1956, it is re- 
ported by the US Department of Commerce. This 
compares with $827,200,000 in the first 11 months of 
last year. 

For all manufacturing industries, the total in the 
first 11 months of 1956 was $4,767,900,000, compared 
with $4,100,500,000 in the same period a year earlier. 


250 Pipe Firms 


The fabricated pipe and fittings industry is made 
up of 250 firms, with total employees of 12,670, the 
US Census Bureau reported in December. 

The value added by manufacture during 1954 
came to $123,028,000, more than double the figure 
of 1947, which was $58,786,000. In the earlier year the 
total of employees was 10,568. 

The industry is described by census as represent- 
ing “manufacturing establishments primarily en- 
gaged in cutting, threading, bending, and otherwise 
fabricating pipe and pipe fittings from purchased 

i a 
. The 1954 figures show that some 130 of the firms 
had 20 or more employees; that the payroll in the 
year came to $62,092,000; that the total of production 
workers was 9,943 working a total of 19,352,000 man- 
hours, for wages of $43,945,000. The cost of materials 
was given as $102,871,000, and capital outlay $4,804,- 
000. The total of shipments came to $214,133,000 
during 1954, a figure which includes interplant 
transfers; the comparable figure for 1947 was given 
as $109,991,000. 


Depletion Allowance Discussed 


The income-tax depletion provision for crude 
petroleum and natural-gas production is being 
opened up again—this time by the oil industry itself. 

Union Oil Co. of California, backed by officials 
of most of the chambers of commerce in Colorado, 
came to Washington during January to seek a 27.5% 
depletion provision for oil made from oil shale. 
Under the tax laws, such shale would receive a 
maximum of 15%. 

A. C. Rubel, Union’s president, told a delegation 
of western state congressmen the technical part of 
shale-to-oil is nearly solved, and in the next 6 
months he can work out a paper plan for a com- 
mercial plant with a capacity of 25,000 b/d to 30,000 
b/d. A pipeline would carry the oil to the West 
Coast. Total investment might be $300 million. 

The economics of all this points toward use of 
oil shale for oil soon, he said, but he wants the same 
tax treatment for shale as for oil from oil wells. A 
check with oil companies with shale reserves, he 
said, indicates they are with him. He named Stand- 
ard Oil Co. (California), The Carter Oil Co. (a sub- 
sidiary of Jersey Standard), Tidewater Oil Co.; Gulf 
Oil Corp., and Shell Oil Co. 

The oil-company president and the chamber offi- 
cials talked up a change in the tax laws for shale 
with top officials of the US Treasury and Navy De- 
partments, Bureau of Mines and, others. As they dug 
into Washington reaction, they saw ahead “a long, 
hard fight.” 

At least one problem lies in the attitude of the 
coal industry. Colorado coal interests, for instance, 
want 27.5% for coal if it is given to shale; and, if 
pressed, this could kill off the help for shale. An- 
other problem is the attitude of the bulk of US 
oil producers who may fear competition from shale. 
Treasury Department says oil from wells gets 27.5% 
because you have to find that oil, but you know 
where the shale is. 

While the fight for tax aid for shale seems uphill, 
the attempt indicates the day may be close when 
the shale comes into use on a commercial scale. 
This could be important. Senator Joseph C. O’Ma- 
honey (D., Wyo.), for instance, said, “the shale of 
the West is capable of giving more oil than all of 
the Arabian peninsula.” 
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“Change is a law of life. But what is disturbing is evidence now and then 

of a drift backward to the old notion that agreements are merely scraps 

of paper. The world cannot be organized for its own good on any such 

foundation of irresponsibility. We must be able to rely upon each other’s ag YEARS 
word. There is no other principle on which people and nations can work 

together for progress and their mutual benefits.” producing energy for an abundant life 


Eugene Holman, Chairman of the Board, Standard Oil Company (New Jersey 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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SHIPBUILDING & DRY DOCK COMPANY 





(SINCE 1916) 








Drills were chewing their 
way down for about 2000 
feet in the search for oil in 
1916. Today's drilling depth 
is more than double that. 


The change in drilling that 
forty years has brought well 
symbolizes many advances in 
the petroleum and chemical 
industries. Engineers have 
dug more deeply into the 
secrets of nature, too... 
have designed plants and 
processes to wrest new prod- 
ucts and services from pe- 
troleum, ores and elements. 


We mentioned 1916 because 
that is the year Sun Ship was 
founded. it has long served 
the swift-growing needs of 
petroleum and chemical in- 
dustries. Year by year, the 
engineering skill and facili- 
ties of the great Sun Ship 
plant have proven their ability 
to meet the demands for 
plant and equipment keyed 
to the swift pace of prog- 
ress in these and other 
important fields. Sun Ship 
keeps pace with progress. 
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HORTONSPHERES 


.. . reduce hydrocarbon storage losses 
at Berre 
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Three Hortonspheres®, structures designed and erected to withstand internal pressure, 
are reducing evaporation losses of volatile hydrocarbons stored at the Butagas 
plant in Berre, France. No vapor can escape from these Hortonspheres as 
long as the settings of the pressure relief valves are not exceeded. 

Hortonspheres, available in capacities up to 30,000 bbls. and for pressures up to 217 lbs 
per sq. in. in the smaller sizes, are used to store the more volatile grades of 
natural gasoline, butane, butane-propane mixture and refinery stocks. 


Complete information or quotations may be had by writing our nearest office. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 
Los Angeles © New York © Philadelphia © Pittsburgh * Salt Loke City 
San Francisco © Seattle © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 
REPRESENTATIVES AND LICENSEES: 
Brazil * Canada © England © France © Italy © Netherlands © Scotland * Venezuela 





















NOW! 
CATFORMING 


Here’s important news for refiners who are finding it increasingly 








difficult to meet today’s higher octane requirements with present 
processes and catalysts. Atlantic offers an advanced Catforming 
catalyst designed to do a better, more economical job. The new 
catalyst combines ability to make higher octane quality products 
and an improved stability. These catalyst qualities mean greater 
process flexibility, and they are applicable in your present equip- 
ment. For full information on Catforming, write, wire or call 


The Atlantic Refining Company, P.O. Box 8138, Philadelphia 1, Pa. 
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HIGHER GASOLINE OCTANES 
THROUGH PENTAFINING 





You can convert the low-quality n-paraffins (C,, C,, C,) in your gasoline 
pool to high octanes! Pentafining, the process developed by The Atlantic 
Refining Company, makes it possible. For full particulars, write today 
to The Atlantic Refining Company, P. O. Box 8138, Philadelphia 1, Pa. 


it's the CATALYST that counts ATLANTIC 
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Natural-gas and oil pipelines were still 
making most of the news in British Colum- 
bia’s petroleum industry as the new year 
began. 

For the first time in history the populous 
lower mainland regions of the province have 
been hooked up to a natural-gas distribut- 
ing system. New Westminster, 10 miles east 
of Vancouver, was the first: city in BC to 
get natural gas, hooking into the Pacific 
Northwest Pipeline’s line at the interna- 
tional boundary at Huntington. 

Gas from the Pacific lines will be used 
until the Westcoast Transmission 650-mile 
pipeline from the Peace River districts of 
BC and Alberta is completed next Novem- 
ber. 

In the meantime Trans Mountain Oil Pipe 
Line, which pipes oil from Edmonton, is 
rushing plans to increase the capacity of its 
line to Vancouver and the Pacific Coast. At 
the year’s end the line capacity was 200,000 
b/d. Canadian Bechtel is at present making 
a detailed engineering study of the line to 
raise its throughput to 300,000 bbl, and is at 
present building 2 additional pumping sta- 
tions for Trans Mountain at Jasper and 
Gainsford in Alberta. 

Increased offshore tanker shipments from 
the Trans Mountain shipping docks on Van- 
couver Harbor have brought about the need 
for continued expansion of the line. Until 
- the end of November 40 tankers had been 
loaded at the dock, for export. 

In order to carry the increased load, the 
line will be looped. This will be done by 
having an extra line between pumping sta- 
tions, where the grade is difficult. One line 
would be unable to overcome the pressure 
needed to move the 300,000 bbl. 

Since the increased throughput of the line, 
rumors have been persistent that another 
line will be built. D. M. Morrison, Trans 
Mountain president, says this is still a long 
way off. 

The rumors, however, can’t be discounted, 
as most refineries in the state of Washington 
are supplied by the Trans Mountain line. 
' The ones now in the planning stage will 
draw from the same line. Latest of these is 
a $65 million refinery planned for Everett, 
Wash., by Standard Oil Co. of California. 

Capacity of this plant, which will be built 
on 2,400 acres owned by Standard, will be 
between 60,000 b/d and 100,000 b/d. This 
plant alone could use almost the entire in- 
crease in the Trans Mountain line’s ca- 
pacity. T. S. Petersen, Standard president, 
said construction will not start for about a 
year. 

In Vancouver City, appliances burning 
manufactured gas were all converted to 
natural gas for the BC Electric Co. which 
has the distribution franchise by American 
Conversion Co. In other areas not serviced 


by manufactured gas new pipe is being laid 
rapidly. 

New service is being piped into Port 
Moody, Port Coquitlam, which are expand- 
ing through industry seeking more space 
away from the crowded industrial areas of 
Vancouver. Craig and Ralston Construction 
Co. and Mutual Construction have con- 
tracts for the laying of 6-in. and 12-in. into 
these communities. 

In the meantime, more than 500 miles of 
main-line pipe (30-in.) have been delivered 
Westcoast—with deliveries averaging 20 
miles per month. Work of connecting the 
northern BC and Alberta gas fields with the 
Pacific Coast area has been proceeding on 
schedule, with 470 miles of mainline laid by 
December 1. 

The Huntington meter station at the USA 
border has been completed, and completed 
sections of the line are being tested. 

Increasing market demands for natural 
gas to serve the booming BC economy re- 
sulted in a contract by Westcoast to pur- 
chase additional supplies from Phillips 
Petroleum of Calgary. Westcoast has agreed 
to buy 65.2 MMCF daily from Phillips, 
which will be produced from Phillips British 
Columbia holdings. Phillips has also agreed 
to make available to Westcoast up to an 
additional 150 MMCF per day when re- 
quired to meet increase demand by the 
markets served by Westcoast. 

British Columbia’s longest suspension 
“bridge,” a span of 1,675 ft from tower to 
tower, will carry the Westcoast pipeline 
across the Peace River at Taylor Flats, a 
short distance south of Fort St. John. It will 
carry 2 natural-gas lines—one 26-in. which 
will carry gas north from Alberta fields to 
the $20 million gas-scrubbing plant now 
being built at Taylor Flats by Westcoast 
and Pacific Petroleums. Gas from the Al- 
berta fields and BC will be united at the 
plant, and a 30-in. line will take the cleaned 
gas south across the bridge. 

The gas-scrubbing plant, with a refinery 
for Pacific Petroleums and additional re- 
finery facilities for Phillips Petroleum, will 
bring the total investment to $30 million— 
making it northern Canada’s largest in- 
dustry. George McMahon, president of 
Pacific Petroleums, said the new operation 
would employ several hundred persons, and 
would be the forerunner of other industries 
for the North Country. 

The scrubbing plant will remove hydro- 
gen sulfide, propane, butane, natural gaso- 
line, and other byproducts. An agreement 
has been made with Jefferson Lake Sulphur 
Co. which will purchase hydrogen sulfide 
from the scrubbing plant for processing in 
a $2,500,000 plant now being built to pro- 
duce elemental sulfur at an initial rate of 
300 tons per day. 


In the refinery agreement between Phil- 
lips and Pacific, Pacific will build the first 
section of the refinery, and Phillips the 
aviation-gasoline plant facilities as the 
second section. Operations will be inte- 
grated, with each company having an un- 
divided 50% interest. Pacific will be the 
operator. 





The refinery will include distillation units, 
a catalytic desulfurizer and reforming unit, 
a dehydrogenation unit, an isomerization 
unit, an alkylation unit; and blending, stor- 
age, and loading facilities. 

Of interest to the petroleum industry in 
British Columbia is the provincial govern- 
ment’s move to set up a conservation board 
to control the output of natural gas and oil. 
The new board will be in operation by the 
time the Westcoast line is in operation in 
November. Government officials are study- 
ing the methods used by the Alberta Con- 
servation Board. 

Major oil companies in the Vancouver 
area increased the price of their industrial 
fuels and heating oils by 1.3 cents per gallon 
in late November. Diesel fuel was also in- 
creased 1% of a cent per gallon. 


MAJ. JAMES LOWERY 


Major James Robert Lowery, founder of 
the Home Oil Co., died in Vancouver in 
December. He was 73. 

A graduate of the University of Alberta 
where he won his degree in law, Major 
Lowery never practiced his profession: He 
became interested in oil exploration in 
southern Alberta, and in 1925 founded Home 
Oil Co. which later became the largest in- 
dependent oil producer in Canada. Born in 
Welland Corners, Ontario, he moved to 
Alberta in 1905; and in 1912 won a seat in 
the Alberta legislature where he served for 
8 years. He served in the First World War, 
and was wounded at Vimy Ridge. 


Sinclair to Step Up Its 1957 
Canadian Developments 


Donald R. Gearhart, since 1944 vice presi- 
dent of Sinclair Oil & Gas Co., and a 34-year 
veteran Sinclair production executive, has 
been elected president of Sinclair Canada 
Oil Co., subsidiary of Sinclair, Tulsa, Okla. 

With the acquisition of the Canadian 
properties of Southern Production Co., Sin- 
clair now has production of about 5,500 b/d 
in Canada, and about 5,570,000 gross acres of 
undeveloped leases and reservations in 
British Columbia, Alberta, and Saskatche- 
wan. 

An intensified exploration and develop- 
ment program under a reorganized and 
augmented staff is planned for 1957. The 
program will be under the active direction 
of Walter P. Wilson, vice president and gen- 
eral manager of Sinclair Canada. 

Born in Pincher Creek, Alberta, Mr. Wil- 
son has represented Sinclair in the Mid 
Continent fields, in Colombia, Ethiopia, Iran 
and, for the past five years, in the company’s 
Canadian exploration and production. 

D. A. Jerome, since 1£53 district landman 
for Sinclair Canada, has been named a vice 
president. Kenneth W. Germond, for the 
past eight years with Southern Production, 
has been appointed manager of exploration 
in Canada; and George F. Chadburn, former 
division landman for Southern, has been 
appointed manager of the land department. 
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CoMMERCIAL air trans- 
portation is one of the fast- 
est-growing industries in 
America. But it should never 
he forgotten that with almost 
every new stride this indus- 
try has taken, the petroleum 
industry has had to be one 
jump ahead . . . has had to 
be ready with the lubricants 
and fuels to fit the job. We 
of The Texas Company are 
proud that our association 
with this vital industry has 
been such a long and success- 


ful one. In fact... 


For more than 20 year Ss. more 
scheduled revenue airline 
miles in the U.S. have been 
flown with Texaco Aircraft 
Engine Oil than with all other 


brands combined. 


The Texas Company 


















every 
BORN HEATER 


is built on 


SE 













CONFIDENCE on the part of the process engineer. He knows 
that the BORN heater will handle the service for which 
it is designed. 


CONFIDENCE on the part of the men operating BORN 
Heaters because they know they get close control, 
economical, trouble-free operation, and exclusive, 
safety features not found on any other heaters. 


CONFIDENCE on the part of management. They know the 
reputation built by BORN Heaters over the past forty 
years for producing day-in-and-day-out, with no ex- 
pensive ‘down time” for frequent servicing and repairs. 


Next time you are planning a plant expansion or modernization program .. . 
specify BORN Heaters, you can do so with confidence. 


a3 | Engineering Company 
we) \ Manufacturers of Direct-Fired Heaters 
TULSA, OKLAHOMA 
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AVONDALE 


Avondale Marine Ways grew up with offshore 
drilling. It was just a decade ago that oil 
companies began to expand on the marshlands 
of lower Louisiana . . . and to venture out 
into the Gulf of Mexico. Special equipment 
was needed—and Avondale was ready to 
build it. Conversions in many cases were 
advisable—and Avondale took them on. 
Platforms, pipe jackets, rigs, derrick barges, 
tugs . . . all of the many and varied units 
needed— Avondale built them all. As a result, 
Avondale Marine Ways has an outstanding 
comprehensive knowledge of the specialized 
needs of offshore. As for service, Avondale has 


constantly expanded to provide the best in repair 


and rig up facilities. The next time you need 
a job done .. . call in the forces of Avondale. 





AVONDALE MARINE WAYS, 
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FLAMEPROOF 
9 ft. FLUORESCENT 
FITTING 


























* HIGH SAFETY MARGIN 


* GLASS TUBE PRESSURE TESTED 


* SPECIAL FLAMEPROOF LAMP 
HOLDER 


* SIMPLE MAINTENANCE 


OR installation in mines, oil refineries, cellulose paint ig 7 

and spraying shops, garages and similar sites. This fitting 
has a high safety margin—maximum internal pressure, due to 
an internal explosion, which can be reached in only about 
one half of the safety figure allowed. A special flameproof 
lamp holder and other features reduce the piling pressures 
usually obtained in fittings of tubular construction. 
Reiamping is simple. A single captive bolt is slackened 
and the glass housing tube lowered to relamping position. 
Full details on request. 

Covered by Buxton Certificates for Groups I and II. 





THE GENERAL ELECTRIC CO. LTD 








* MAGNET HOUSE + KINGSWAY - LONDON - W.C.2 
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here's why Baash-Ross 
ROLLER KELLY DRIVE BUSHINGS 
are unsurpassed. .. 


TWO ROLLERS instead of one for each driving 
surface for ali Kellys. 


MODERN DESIGN roller bearings with effectiv 
grease retaining seals. Bs 

ROLLER BEARINGS assure accurate, instant bit 
feed and sensitive drilling control. 

SMOOTH, UNIFORM speed reduces maintenance 
cost and lengthens Kelly life. 


RUGGED ENGLOSED body with one piece solid 
cover. 


| For further information write P.O. Box 1348, 
Houston 1, Texas or see The Composite Cataiog. 
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KELLY 
SAVER SUB 


BUSHING 
CUT-.AWAY 


The advanced, two-roller design of the Baash 
Ross bushing virtually;eliminates all twisting 
Strains. The sure, sensitive feed assures steady, 
uninterrupted drilling —longer equipment life 
A million wells have been completed at lower 
cost because Baash-Ross tools were on the job. 


BAASH -ROSS 
TOOL COMPANY 


DIVISION OF JOY MANUFACTURING COMPANY 


HOUSTON, TEXAS * ODESSA, TEXAS « L AN 
OKLAHOMA CITY, OKLAHOMA «+ CANTON M4 °* NEW Y K, NEW Y K 
OLNEY, ILLINOIS * EDMONTON, ALBERTA, CANADA * MARACAIBO, VENEZUELA 





= 


AGRICULTURE 
° fp 


COAL / 


} 


COPPER | 


FISHING INDUSTRY 


——— - -_ 


INDUSTRIAL AREA 
PETROLEUM PRODUCTION 


PETROLEUM REFINING 


SERICULTURE | 
SHIPBUILDING 
STEEL 
TEXTILES 
SULPHUR 


TIMBER 


LAND OF THE RISING SUN... Despite her enor- 
mous losses of manpower and productive capacity in 
the last war, Japan, restored to full sovereignty in 
April, 1952, has made a remarkable economic recov- 
ery in the short space of 10 years. Today Japan is 
striving successfully to meet high-level foreign de- 
mands for raw materials, textiles, machinery, precision 
optical goods, chemicals, and specialty food products. 

Japan is America’s number one customer for many 
raw materials and basic foodstuffs, while America in 
turn has become a leading market for Japanese goods. 
This exotic land of more than 89 million population is 


Consisting of 4 main islands 
with a total land area of 
142,300 square miles, 

Japan is a land of mountain 
ranges, spectacular blossoms— 
plum, cherry, and peach— 
and.a coastline twice as long 
as that of the United States 

In Japanese mythology, 
the nation’s history began 
in 660 B.C., but it was not 
until the year 1854 that 
this unique land opened 
its doors to the West. 

Now the West has 
“discovered” Japan again— 
providing new markets for 
diversified products of 
“The Land of the Rising Sun.” 





today the only Asian country producing and supplying 
machinery to countries in the East... petroleum de- 
mand has increased over 60 per cent since prewar 
days, mainly due to the enlarged scope of Japan's 
industrial and business activities. 

Standard-Vacuum is proud of the part it has played 
in the economic recovery of this ancient and pictur- 
esque country through technological assistance con- 
tracts, enabling affiliated Japanese refineries and man- 
ufacturers to keep pace with the latest petroleum refin- 
ing techniques and to utilize a number of processes 
developed abroad during the past decade. 








STANDARD-VACUUM OIL COMPANY 


A name that stands for ‘“‘Progress”’ in the East 


WHITE PLAINS, NEW YORK 


AUSTRALIA + BURMA » CAMBODIA + CEYLON + HONG KONG + INDIA - INDONESIA - JAPAN « KENYA « LAOS - MADAGASCAR 
MALAYA + NEW ZEALAND + PAKISTAN + PHILIPPINES * PORTUGUESE EAST AFRICA + RHODESIA + SINGAPORE 
SOUTH PACIFIC ISLANDS + SOUTH WEST AFRICA » TANGANYIKA + THAILAND + UNION OF SOUTH AFRICA + VIETNAM 
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One of a Series of Bulletins for the Petroleum Industry 





Critical lubricating problems 
indicate growing market 
for estersil greases 


There is a steadily growing number of 
industrial processes where lubricants 
are exposed to water and intense heat, 
combined with vigorous working. 
These applications demand lubricant 
performance beyond the capability of 
ordinary greases. 

By using Du Pont Estersil GT 
(grease thickener), several industrial 
lubricant makers are meeting this de- 
mand for better greases with consider- 
able success. Here is a typical example 
of how estersil can help grease sup- 
pliers meet unusually difficult lubrica- 
tion requirements. 


Grease life extended 


A pigments manufacturer had been us- 
ing a conventional grease for lubricat- 
ing chemical dryer racks. This grease 
lost its lubricating qualities after one 
trip through the drying oven where the 
temperature averaged 120°C. This 
made the racks (weighing 2500 Ibs.) 
difficult to roll manually, and resulted 
in excessive downtime for frequent 
greasing. 

To increase the efficiency of this 
process, an estersil-based grease was 
tried. Success was immediate. The 
racks rolled easier and downtime for 
greasing was cut in half. 


Safety increased, too 


In addition to the economy realized 
through reduced downtime, this com- 
pany got an extra dividend in increased 
safety. With the conventional grease, 
an accident occurred in which the oper- 
ator’s hand and wrist were jammed be- 
cause the rack would not roll easily. 
And the danger of this—plus physical 
strain—occurring frequently was great. 
But, by making the racks roll more 
easily, the estersil grease eliminated 
this hazard. 


Broad market 

There are many other similar applica- 
tions where greases made with Du Pont 
Estersil GT can best meet the critical 
demands of high-temperature opera- 
tion, or where high water resistance is 
needed. They have, for example, in- 
creased efficiency in enamelling-oven 
conveyor setups having operating tem- 
peratures as high as 500°F. 

Farm tractors, mining machinery, 
and heavy construction equipment rep- 
resent another big market for estersil- 
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How economic study 
of operations helps 


increase refinery profits 
by Jack S. Bellah 


A modern refinery of course offers many process and gasoline blend- 


ing possibilities. And selecting the combination of the variables that 


will produce desired product quality most economically requires a 


careful analysis of plant operating and laboratory blending data 


Refiners who do not have their own staffs to do this work are invited 


to consult with Du Pont. 





MANY YEARS’ EXPERIENCE in refinery technology enables Mr. Bellah to 
make a practical, accurate economic-analysis of many refinery operations 


Those having their own economic study 
group may want to compare their re- 
sults with ours to see if perhaps a dif- 


based greases. In these applications 
they give better protection against 
dirt, water and rough going... and 
help to cut maintenance costs by in- 
creasing lubrication efficiency and by 
reducing downtime for greasing. 

Any of our sales offices will be glad to 
furnish more information on Du Pont 
Estersil GT and how it can increase 
grease sales and profits potential. 


ferent viewpoint can lead to further 
economies. 


A Du Pont service 


As a supplier of tetraethyl lead, we at 
the Du Pont Company are continuously 
analyzing typical refinery operations to 
determine their effect on the 
business. In discussing our general con 
clusions with peopl in the industry 
we have been asked in several instances 
to make such 
operation. We are alwavs glad to pro 
vide this help as a service to the refiner 

To illustrate how this 


additive Ss 


an analysis for a specific 


SCTVICE has 





























Refinery Profits 


been used, here are the results of one 
such investigation: 


A éase history 


A small modern refinery recently added 
a catalytic reformer to the processing 
facilities. Three reformer operating 
conditions were compared —low level, 
design, and high level severity. A 
fourth case, involving jet fuel produc- 
tion and non-operation of the reformer, 
permitted calculating the break-even 
gross value of those gasoline compo- 
nents which went into the jet fuel pro- 
duction. Two premium gasoline octane 


FIGURE | 
Economic Study of Catalytic Reforming Operations 
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Residual fuel sludge problems 
solved with Du Pont FOA-2 


At a midwestern manufacturing plant, 
the oil pump of an underground heavy- 
oil storage tank became ineffectual be- 
cause of a sludge accumulation block- 
ing the supply line. Five gallons of 
Fuel Oil Additive No. 2 were added to 
the tank, and the fuel was recirculated 
for several days. In this way, enough 
sediment was removed from the tank 
to permit operation of the pump. 

Not only had FOA-2 dispersed the 
sludge—but the filters remained clean 
afterward. And the oil containing the 
sludge was burned in a normal manner 
without any harmful effect on the com- 
bustion system. Also, this simple and 
inexpensive method eliminated the 
hazardous and expensive job of lower- 
ing a man into the tank to remove the 
sludge mechanically. 





age tank was required. In addition, 
large particles of solid material on the 
strainer before the pump caused an 
increase in the pump suction vacuum. 
On several occasions, pump suction 
was lost completely. 

Outside service companies had pre- 
viously been employed for a similar 
cleaning job. This time, however, it 
was decided to try another method. 
One hundred pounds of FOA-2 per 
1,000 barrels were put in and the oil 
was recirculated. 

Examination of the strainers showed 
no sludge-binding material. As a re- 
sult, pump suction vacuum dropped to 
normal where it stayed. To maintain 
these improvements, FOA-2 is now be- 
ing used regularly in a concentration 
of 35 pounds/1,000 barrels. 

These case histories show how exist- 
ing sludge problems can be easily 
solved and—better—prevented, through 
the addition of FOA-2 at the refinery. 






































2 7 = Another FOA-2 Economy 
z Poot Te! Dosage 7 . ry 
4 At a New Jersey chemical plant, peri- 
ee ae ee Oe 2 odic cleaning of a heavy fuel-oil stor- 
5 3 
3 & 
é 3 levels also were to be considered. 
96 Geen Prestan The results are shown in the graph 
at left and in the table below. 
Profit up $400 per day 
oN SEO At the platformer design operating 
condition — 90% Cy, plus recovery of 
84.2 clear octane — — the daily 
gross profit was calculated to be some 
Unleaded Octane of C., + Reformate $400 less than that obtained from an 
TABLE 1 
Economic Study of Catalytic Reforming Operations 
Design Lo Level Hi Level Down 
Reformer Operation 
C, + Clear Research Number 84.2 81.1 89.3 Jet Fuel 
Pool TEL Dosage MI/Gal. 
96 Premium 1.625 1.65 1.275 2.685 
97 Premium 1.895 1.92 1.44 2.97 
Product Realization, $/CD 38880 39205 38625 30885 
Variable Costs, $/CD 
96 Premium 2965 2850 2805 2965 
97 Premium 3160 3045 2920 3125 
Net Gross Realization, $/CD 
96 Premium 35915 36355 35820 27920 
97 Premium 35720 36160 35705 27760 
Incremental Gross Profit, $/CD 
96 Premium 210 650 115 
97 Premium 15 455 0 
Jet Fuel Break-Even with 
Best Performance Case, $/CD 
96 Premium — 11.2¢/Gal. 8435 
97 Premium — 11.1¢/Gal. 8400 























operation yielding 91% C, plus recov- 
ery of 81.1 clear octane product. This, 
as you can see in the table at left, was 
indicated at both 96 and 97 octane 
premium levels. 

On the other hand, a disadvantage 
was indicated for operation at any 
higher severity level than the design 
condition. This led to the general con- 
clusion that an even lower level of 
operating severity than the one esti- 
mated might be still more attractive. 


Available to you 


By comparing notes with you on the 
most economical processing steps and 
reforming severity, in relation to your 
own individual stocks and market re- 
quirements, there is a chance that we 
can provide a service to your own proc- 
ess engineering group. Just drop us a 
line if you would like us to discuss this 
service with you. 


REG. U.S. PAT.OFF 


Better Things for Better Living 
... through Chemistry 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) + PETROLEUM CHEMICALS DIVISION + WILMINGTON 98, DEL. 


Sales Offices: 


CHICAGO 3 — 8 So. Michigan Ave. 
CLEVELAND 15 — 25 Prospect Ave. 
HOUSTON 2 — 705 Bank of Commerce Bidg. 
LOS ANGELES 17 — 612 So. Flower St. 
NEW YORK 20 — 1270 Ave. of the Americas 


RAndolph 6-8630 
SUperior 1-1363 
CApitol 5-115) 
MAdison 5-1691 
COlumbus 5-2342 


PHILADELPHIA 2 — 3 Penn Center Plaza 
PITTSBURGH 22 — Room 751, | Gateway Center 
SAN FRANCISCO 4 — Room 626, 111 Sutter St. 
SEATTLE 3 — Room 215, 4003 Aurora Ave. 

TULSA 1 — P. ©. Box 730, 1811 So. Baltimore Ave. 


LOcust 8-3531 
ATiantic 1-2933 
EXbrook 2-6230 

MElrose 6977 

LUther 5-5578 


IN CANADA: Du Pont Company of Canada (1956) Limited—Petroleum Chemicals—85 Eglinton Avenue East—Toronto 12, Ontario—HUdson 1-646) 
OTHER COUNTRIES: Petroleum Chemicals Division—Export Sales—Room 7496, Nemours Bldg.—Wilmington 98, Del.—Olympia 4-5121, Ext. 2962 


OVER 
Serial No. A3667 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 


Printed in U. S. A. 





























Gulf Sales Engineer Thomas H. Chambers, Beau- 
mont, Texas District (left) and R. W. Haney, Chief 
Engineer of the United Gas Pipe Line Company’s 
Goodrich, Texas Compressor Station, inspect the 
company’s six Ingersoll Rand 1320 H.P. K.V.G. 
engines. All these engines are lubricated with 
Gulf Security. 













Lock out high maintenance costs 
in your gas transmission plants 


with GWLP SECURITY 


Gulf Security’s outstanding record in the lubrica- 
tion of pipeline gas engine compressor units is 
your assurance of smooth, continuous operation. 
In scores of gas transmission plants this high 
quality straight mineral oil helps prevent oper- 
ating troubles and contributes to low mainte- 
nance costs. 

Gulf Security is a non-additive oil that does 
not cloud liquid filled lubricators of power cyl- 
inders, compressor cylinders, and packing glands. 
After years of operation with Gulf Security, 
cylinders and piston rings of both compressors 


GULF 


Gulf Oil Corporation 
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and power assemblies show negligible wear, and 
its excellent oxidation stability helps prevent the 
formation of acid and resins in the crankcase 
system. 

Make certain your units receive safe, effective 
lubrication protection—specify Gulf Security. 
And remember that Gulf provides the services of 
a trained, experienced petroleum expert—the 
Gulf Sales Engineer—to help you with any prob- 
lem involving a petroleum product. Consult the 
telephone directory for the number of your near- 


est Gulf office. ‘ 


¢ Gulf Refining Company 
1822 Gulf Building, Pittsburgh 30, Pa. 


THE FINEST PETROLEUM PRODUCTS FOR ALL YOUR NEEDS 






































The United Steel Companies Limited 


SHEFFIELD ENGLAND 
THE UNITEO 
APPLEBY FRODINGHAM STEEL COMPANY SAMUEL FOX & COMPANY LIMITED. STEEL PEECH & TOZER| 
COMPANIES ire UN'TED COKE a CHEMICALS COMPANY LIMITED WORKINGTON 1RON a STEEL COMPANY. 
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Steps up gear blank production 
300% by switching from bar stock 
to TIMKEN’ steel tubing 


N engine manufacturer felt that his gear blanks 

were costing him too much to make. The center 

hole had to be bored out of solid bar stock. It took a 

whole hour to turn out 29 blanks. And a lot of steel 
was wasted in the process. 


So the manufacturer discussed his problem with 
metallurgists of the Timken Company, experts in fine 
alloy steel. After study they recommended a change in 
production methods together with a switch to Timken" 
seamless steel tubing in place of bar stock. 


With Timken seamless steel tubing, the center hole 
is already there. It doesn’t have to be bored out. Finish 





YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 
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boring was the engine maker's first production step. 
And with Timken steel tubing his gear blanks are now 
being turned out at 120 to 130 an hour—an increase 
of 300%. 


Machining costs have been cut by more than half. And 
because the center hole is “built-in’’, no steel is wasted. 


The files of the Timken Company contain records of 
hundreds of problems that have been solved by Timken 
fine alloy steel. If you have a tough steel problem, why 
not bring it to us? Wire, write or phone The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: “TIMROSCO”. 


TIMKEN 


STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





Tomorrow's Progress Planned Today 


look for 
this 
symbol 


.. it identifies all 
Dresser Companies 
and their products 








THE DRESSER INDUSTRIAL TEAM SERVES THE GROWING OIL, ' 
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IDECO, Dallas, Tex.—Hydrair* 
and Power Rigs; Full-View* Masts: 


\ aon : | 2. PACIFIC nes me. aan 














SOUTHWESTERN INDUSTRIAL 
ELECTRONICS CO., Houston, Tex.— 
Seismograph systems and instru- 
ments ic, electro- 


fand digital: 
Special co arama 
reactors. 


*Trademark registered 


put this DRESSER plus+ team to work for you! 


You receive a bonus of extra value whenever you broad range of equipment and services. The Dresser 
are served by any one of the Dresser companies. Each plus? is a symbol for the superior quality of equip 
Dresser operating unit provides the research, engi- ment and technical services which have become the 
neering, manufacturing and service applications for standard of comparison in industries the world over! 
its particular specialties. All work together to provide 
the combined experience and facilities of the world- 
wide Dresser industrial team. This inter-company . 
teamwork offers a bonus in greater experience and i 
technical knowledge — backed by the extensive 
Dresser facilities — in the customer’s specific industry. SSE ee 
This intangible but important factor is known through- 4 
out the world as the Dresser plus %...the mark of Ne 
superior equipment and services for the oil, gas, = STRIES, INC. 


chemical, electronic, and general industry. mene ae | 


Dresser's world-wide engineering experience in Tecnica services | ELECTRONIC 
many industries plays a major role in the creation of — 
new developments and improved technological 
methods. No other single company provides the same 
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Speedier turn round at: 


Right : Aden Refinery. 


Below right : Kent Oil 


Refinery, Isle of Grain. 


Bottom : Kwinana 


Refinery, Australia. 
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HOSE HANDLING 
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Saves Hose Costs, Labour and 





Demurrage charges, at many 
of the World’s Refineries, 
Oil Storage Depots and Docks 








WOODFIELD HOIST 
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FRINDSBURY WORKS - ROCHESTER + KENT 


Telephone: STROOD 78421 (5 lines) Telegrams: WOODFIELD TELEX ROCHESTER 
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LONDON OFFICE: 147, Wictoria Street, S.W.t. 
Telephone TATe Gallery 4135 (3 lines) 
Incorporating the Kemworthy Jig & Press Tool Company ~- London 
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HARVESTER 








International 


Superior 
Erection 


Booms 


A hinged counterweight platform makes it un 
necessary to carry excess weight either at the 
site or in transporting. Your on-the-job counter- 
weight costs nothing—just add any weight 
handy, as necessary to make your lift. 





All controls are conveniently placed for faster 
working and greater safety. Operator has excel- 
lent visibility. Note load cable safety shield. 





Worm driven boom drum gives precision con- 
trol up or down. The automatic boom drum 
brake gives maximum safety by holding the 
boom exactly where you want it. 
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THERE’S NO GAMBLE WITH BUILT-IN 
SAFETY, CONTROL AND VERSATILITY! 


The International Superior EB-142 Erection Boom was designed 
and built in conjunction with one of the largest steel erection con- 
struction companies in the world. As a result, it has all the latest, 
most-wanted on-the-job features ...safety and convenience of oper- 
ation, advanced engineering control mechanism and all-around ver- 
satility of 1, 2 or 3 section booms. 

The new super-powered International TD-14 diesel crawler has 
unsurpassed traction and flotation in mud and soft ground. The 
boom can be operated while tractor is in motion. Three, easily- 
assembled boom sections are available with a total reach of 60 feet 
—a boom height for every job from small pipe laying to high tank 
construction. 

Talk to your IH distributor soon. Have him explain how the 
EB-142 lets you bid jobs lower and still make a greater profit. 
International Harvester Export Company, 180 N. Michigan Ave., 
Chicago 1, Ill., U.S.A. 
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More Oil for India ..a year ahead of schedule 


When Burmah-Shell Refineries Ltd. 
entrusted to The Lummus Company the task of 
engineering and constructing India’s 
largest oil refinery, a big factor in the 
decision was Lummus’ unique experience — 
in design and construction, in bringing 
together men and materials in remote 
parts of the world, in coping with exigencies 
of climate and terrain. Burmah-Shell’s 
confidence paid off. 21 months after 
work began — one year ahead of schedule — 
the Bombay refinery went on stream, 
today supplies half of India’s petroleum needs. 


THE LUMMUS COMPANY 
385 Madison Avenue, New York 17, N. Y. 





When a handful of Lummus engineers and supervisors arrived on the 
site of the Bombay refinery, they found a stretch of water-bound rice 
paddies and scrubland, without roads, railway or harbor. Some of 
these specialists recruited and trained native labor — 14,000 in all. 
Others coordinated the flow of materials from overseas. Then came 
still other specialists to erect the intricate array of towers and piping 
that is a modern refinery. Obstacles of terrain were aggravated by 
Monsoon rains of unusual violence, but work never stopped until the 
40,000 barrels per day installation was helping to fuel India’s grow- 
ing industries. 

Lummus’ half-century of worldwide experience counted heavily in 
the successful completion of this difficult project. But, even under 
more normal circumstances, the design and construction of a new 
plant does not lend itself readily to do-it-yourself solutions. It calls for 
the integrated abilities of a top-flight engineering and construction 
company. 

Talk with Lummus when you plan your next project. 
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International Nickel Co. recently presented a painting to Universal Oil 


Products Co. depicting the catalytic action of platinum on petroleum 


naph 


thas in the Platforming process. The painting was done by Avery F. 


Johnson, a member of the faculty of two art schools in New Jersey. Re- 


production on the cover is through the courtesy of International Nickel Co. 
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It takes a few things besides a pay zone to turn a bore hole into a moneymaking 
producer. One of them is a good primary cementing job. In oil and gas fields 
everywhere a good cementing job means a Halliburton job. Why? Because of 
the world’s finest force of expertly trained cementing operators. Because of a 
third of a century of forward-looking research on cements and application tech- 
niques. Because of the industry’s greatest arsenal of rugged pump trucks and 
cementing tools. All dedicated to the most profitable wellmaking that modern 


technology can achieve for every Halliburton customer. 


HALLIBURTON 


OlL WELL CEMENTING COMPANY 
DUNCAN, OKLAHOMA 
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Free Enterprise Pays In Venezuela 


N its younger and more boisterous days the petro- 

leum industry was generally referred to as the 
“oil game.” Later the term wes frowned upon in 
some quarters as not fitting for an enterprise of such 
stature and stability. Some thought, for example, 
that the bankers would be more likely to lend money 
to an industry than to a “game.” 

The term may be inelegant, but it does describe 
one of the most important elements in the industry— 
competition. All games are competitive, and that is 
their attraction for both participants and spectators. 
Without the competitive spirit games would indeed 
be dull for the players, and certainly would offer no 
opportunity for profit at the box office. 

With rare exceptions, monopolistic industry is dull. 
The natural incentive present in competitive free en- 
terprise is missing. There is lack of development and 
growth. Areas in which free enterprise is missing 
tend to have a lower standard of living. 

The Western Hemisphere presents outstanding ex- 
amples of both philosophies. Argentina is an example 
of a nation which does not now welcome free enter- 
prise in the development of its resources. Possessed 
of what most geologists believe are vast potential 
petroleum reserves, Argentina prefers to import 
millions of barrels of oil each year from the Middle 
East and from her sister republic, Venezuela, rather 
than to permit foreigners to vie for the privilege of 
spending their own capital in bidding for concessions 
and searching for domestic supplies. 

Venezuela also has great natural resources, but 
has taken a contrary attitude. To Venezuela, free en- 
terprise must look very good, indeed, at this particu- 
lar moment. The government and the people have 
profited through competition in the “oil game.” The 
national treasury is richer by nearly half a billion 


1957 


dollars as a result of the recent competitive bidding 
of oil enterprises seeking the right to explore new 
concessions. 

The Hydrocarbon Ministry of Venezuela is made 
up of keen minded men who are dedicated to the 
welfare of their country. For years they have worked 
harmoniously with the oil industry. They have rec- 
ognized that the industry must have an opportunity 
to make a good profit; otherwise oil men will not risk 
their money or that of their stockholders. At the same 
time they have made sure that the people of Vene- 
zuela profited from their resources. In a few years the 
nation has become the world’s second largest oil 
producer. 

The recent bidding for new concessions is an ex- 
ample of how Venezuela profits from free enter- 
prise. Word was passed around a year or two in ad- 
vance that the government planned to open new 
territory to exploration and development. It was said 
that new companies would be welcome to bid 

Result was that a considerable number of new 
companies sent experts to make studies. Bidding for 
the new tracts was keen. The highest bidder got the 
concession in every instance. Venezuelan’s treasury 
is bulging with new cash. 

More important, from the standpoint of Venezuela, 
is the fact that the new properties will be tested at 
no cost to the people. If they become producers, the 
people will share in the profits. If they are dry, that 
will have cost the people nothing. The “game” has 
been good box office for Venezuela. 

Win or lose, the oil men also will have no regrets 
That is part of the free-enterprise system, the com- 
petitive “game” which has built a great international 
industry and added to the comfort and well being of 


mankind. END 
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Commemorating the spectacular 7-year history of the development of 
platinum catalyst reforming, International Nickel presents symbolic 
painting to Universal Oil Products Co. 





PLATINUM PRODUCER 
HONORS UOP FOR REFORMING 
DEVELOPMENT 


N December 11, 1956 representatives of 

International Nickel Co. were hosts at 
a dinner in Chicago to a small group of 
executives of Universal Oil Products Co. 
The occasion was to pay tribute to Uni- 
versal’s work in developing the first suc- 
cessful platinum catalyst for naphtha re- 
forming. A striking painting was presented 
to UOP at the dinner in honor of Universal’s 
development of the Platforming process. It 
symbolizes what occurs when naphthas are 


reformed over platinum catalyst. A full- 
color reproduction of the painting is shown 
on the front cover of this month’s issue. 
The inscription on the picture reads: 
“Presented to Universal Oil Products Com- 
pany by The International Nickel Com- 
pany, Inc., in appreciation for their out- 
standing work in the development and 
application of platinum catalysts for the 
petroleum industry, December 11, 1956.” 
International Nickel is one of the world’s 


Colonel J. C. Raaen (left), Universal vice president and manager of its research and development laborato 
ries, accepting painting from B. B. Morton, in charge of petroleum developments for International Nickel Co. 




































































largest suppliers of platinum, in addition to 
its preéminent position as a supplier of 
nickel and a host of alloys containing nickel, 
chromium, and other metals for special- 
purpose applications in the field of cor- 
rosion prevention. Thus it is in an 
authoritative position to evaluate the effect 
of Universal’s development on the usage of 
platinum by the oil industry, which had its 
public beginning March 30, 1949, when, in 
a paper discussing refinery developments in 
general, UOP announced the commercial 
availability of the first platinum reforming 
process, viz, Platforming. 

In the succeeding 7 years, reforming over 
a platinum catalyst has jumped from nil to 
nearly 1.5 million barrels per day in the 
United States and Canada alone. On a 
worldwide basis, the increase has been even 
more spectacular. It has brought catalytic 
reforming from the status of an almost dis- 
carded wartime refinery process to one of 
the most important tools available in the 
production of high-octane gasoline and 
aromatic hydrocarbons from petroleum 
naphthas. 

UOP had long been searching for a better 
catalytic agent to use in catalytic reform- 
ing, considering the process as offering the 
most feasible means of upgrading low- 
octane straight-run naphthas. Existing re- 
forming methods—some of them thermal, 
others employing catalysts—had been giving 
low yields, since certain reactions could not 
be controlled sufficiently to prevent the 














formation of excessive amounts of gases 
for which there was no remunerative 
market. 

UOP’s research teams had already been 
up many blind alleys when the idea evolved 
of experimenting with catalysts containing 
noble metals. It was hoped that one or more 
of them might be the key to greater yields, 
and perhaps even higher octane ratings 
would be obtained than the existing state 
of the art then permitted, Until this time, 
however, no one had seriously thought of 
using what were predominantly considered 
as jewelry metals in the substantial quanti- 
ties which would be required in commer- 
cial refining catalysts. 

Preliminary investigations showed that 
platinum had great promise in eliminating 
the undesirable side reactions which had 
plagued all previous approaches. One big 
hitch was the price of platinum, which had 
ranged from as little as $35 to as much as 
$120 per troy ounce—even a small proc- 
essing unit by usual refinery standards 
would require several pounds of the metal. 

Then there were the potential conse- 
quences of failure. All the work called for 
would involve a serious drain upon the 
company’s financial and technical resources. 
Worst of all was the question of whether 
the refining industry seriously would con- 
sider using a high-cost scarce material such 
as platinum in a catalyst to produce a low- 
priced high-volume product such as gaso- 
line, even if a workable process were 
demcnstrated in the pilot plant. 

After careful consideration of all the 
aspects of the problem, however, UOP’s 
officials authorized the additional research 
necessary to develop a workable process of 
sufficient economic feasib lity to warrant a 
commercial trial. For instance, the best 
catalyst composition had to be determined 
for the various naphthas which likely would 
be encountered in actual refinery applica- 
tions. Next, the best methods had to be 
selected to manufacture this catalyst on a 
large scale. The usual catalyst manufac- 





turing techniques had to undergo a com- 
plete metamorphosis. Losses of precious 
platinum during manufacture had to be 
eliminated if the new catalyst was not to 
be fantastically expensive. Furthermore, 
methods had to be developed to recover 
platinum from spent catalyst for re-use. 
The usual development research had to 
be done to determine proper reaction con- 
ditions. The size of equipment, arrangement 
of reactor internals, and the thousand and 
one other things which go into the cre- 
ation of an entirely new process had to be 
worked out by scores of engineers and 
chemists. This meant long hours of ex- 
pensive pilot-plant experimentation and 
even more hours of delicate analytical work. 
Thus was born the Platforming process. 
Not only did it give refiners a new tool for 
improving motor and aviation gasoline, it 
put the oil industry into the business of 
manufacturing large quantities of aromatic 
hydrocarbons for the chemical industry. 
These now are being transformed into pet- 
ro-chemicals which appear in such diverse 
forms as synthetic fibers, plastics, synthetic 
rubbers and explosives. The world now is 
no longer dependent upon coal as its sole 
source of the light aromatics—benzene, to- 
luene, and the xylene isomers. The process 
relieved critical shortages of aromatic 
chemicals in the Korean conflict. 
Platforming is responsible for the pyra- 
miding of the oil industry from a practi- 
cally insignificant employer of platinum into 
one of the world’s largest users of this 
valuable metal. It is estimated' that cata- 
lysts employed in units of various catalytic 
reforming processes—now operating in the 
Free World, under construction, or in proc- 
ess of design—will utilize in excess of 87,000 
avoirdupois pounds of platinum by the end 
of 1957. If calculated at the rate of $106 per 
troy ounce—about the present US price- 
this represents a value in excess of $135 
million. So important is platinum in refin- 
ing today that the US government is stock- 
piling unstated large quantities because of 


Part of the disti/lation and solvent-extraction sections of the UOP Rexjormer at Cosden Petroleum Corp. 


Bring Spring, Texas, refinery—the latest installation 


of its type jor octane improvement. 
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its strategic value. 

Platforming and the other platinum- 
catalyst processes which followed it became 
the most quickly adopted of all peacetime 
refinery processes. Small, independent re- 
finers showed their pioneering spirit by 
their willingness to employ so revolutionary 
a catalyst, and were able to maintain thei: 
competitive position in the high-octane 
motor-fuel market by doing so 

A refinery executive who heard the UOP 
paper at the Western Petroleum Refiners 
Association meeting in San Antonio in 1949 
was in UOP’s Chicago offices before that 
week had been out, asking for particulars 
on how this new process could be fitted into 
his refinery. Two hundred ten days follow- 
ing the announcement at San Antonio the 
first Platforming unit—with a capacity of 
1,500 bbl per stream-day—went onstream 
in what was then the Old Dutch Refining 
Co.’s plant at Muskegon, Mich. (now Aurora 
Gasoline Co.). The capacity of this unit 
has since been nearly doubled, and it still 
is in operation 

Platforming caught on so quickly among 
the small refiners—not alone because they 
were “scratch'ng” then to keep up with the 
octane race, for which catalytic cracking 
was not the technical and economic answet 
to their problem—but also because they 


Reformng Copacity housonds Of Borrets 


66 


oO 
e\ | *. 
337 
aco> 
fos erase 
$s ee 
Si 2 2»? —~e 
, » @c 
. ,3$¢2 
5 7 . 
fees: e 
~ 285 . 
| § "ug 
. 4 DS 
; &ox 
' 4 
: > 
| 4 
a} Pose 
13s ¢ 
t— w 9 
| > 2 
| o 
: - 4 
] 
900 
8,00 _—— 
_— 
6,000 rude Throughput Copocity 
4,00 
’ at 
3,000 ee: 
tt 
2,000 mi ataly? rocking Copecity 
~ , 
. f “tse 
= 6 
4 
@ « y 
2 
a 300 J 
2 20 
“ 
3 0 
8 a 
4 6 Platinum otalytic Reform ng Capacity 
: / 
a / 
a 
6 
4 
s r rude Throughput, Cotalytic Cracking 
4 atalytic Reforming in United Stotes 
4 fineries, 1949 7 57 
Sees Oe Ane ae 4 aw) Rehnery Sermmne 
aaa ” 24 94 : eed ~~ ~*~ 967 


31 
























































a 


oo a traamiome Weee 


Reactor section (with heaters in. the background) 
of the first commercial UOP Platforming unit, 
which went onstream, October -27, 1949, in the 
Vuskegon, Mich., refinery of Old Dutch Refin- 
ing Co. (now Aurora Gasoline Co.). This unit is 
still operating. 

were already familiar with the company 
which had developed it. In the first two 
years following its announcement in 1949, 
eight mere Platformers were installed— 
none of which exceeded 4,000 b/‘sd_ in 
capacity, and only one of which was in a 
large refinery of a major oil company. It was 


even the large refineries likewise became 
pinched for octane numbers despite their 
extensive catalytic cracking installations, 
that large platinum reforming units have 
been constructed in the major refineries of 
the world. Several of these plants already 
have come back for “seconds,” and one re- 
finery soon will have three. 

Like many another outstanding achieve- 
ment, the success of Platforming was fol- 
lowed by parallel activities in other research 
organizations. As a consequence, there are 
six other reforming processes employing 
platinum catalysts, in addition to Platform- 
ing, now available to the industry. Plat- 














Reactor section of UOP Rexforming unit—the 
latest development in reforming with a platinum- 
containing catalyst: This unit (in the Big Spring, 
Texas, refinery of Cosden Petroleum Corp.) has 
nade a Rexjormate testing over 104 “research” 
octane (with TEL addition). 































































































































































not until the past three or four years, when ° 


forming remains unique because, of them 
all, it is nonregenerative. 

According to published reports, The 
Atlantic Refining Co.’s “Catforming’‘**:*) 
was the first platinum-catalyst competitor 
of Platforming. The first unit went on- 
stream in August 1952. The first unit em- 
ploying Houdry Process Corp.’s “Houdri- 
forming’’?":*) initially was operated either 
in November or December 1953. Other 
platinum-catalyst reforming processes, their 
developers, and onstream date for the first 
unit employing the process include: 

“Sinclair Baker RD-150 catalyst,’()7*) 
Sinclair Refining Co. and Baker and Co.; 
September 1954. 

“Ultraforming,’'*°"°) Standard Oil Co. 
(Indiana) ; May 1954. 

“Sovaforming,”’(?:"!"*) Socony-Vacuum 
Oil Co. (now Socony-Mobil Oil Co. Inc.), 
using the Sinclair-Baker catalyst; Novem- 
ber 1954. 

“Powerforming,”'*-'4) Esso Research and 
Engineering Co. process named in March 
1956; first unit operated in May 1955.” 

UOP announced a variation upon Plat- 
forming which it called “Rexforming,” in 
March 1955‘?-'°.'®), It introduced solvent ex- 
traction of the high-octane components, and 
permitted recycling of the low-octane 
hydrocarbons to extinction, if desired. At 
the same time, Houdry Process Corp. also 
announced a variation upon its “Houdri- 
forming,” which it calls “Iso-Plus”(2-17-48.19) 
One modification of this also employs sol- 
vent extraction. The first commercial units 
employing these processes were placed in 
commercial operation during 1956. 

The growth of catalytic reforming has not 
been so rapid outside North America, pri- 
marily because it has been only in the past 
two or three years that these other areas 
have had a need for higher octanes and the 
necessity for the upgrading of straight-run 
naphthas which catalytic cracking could not 
provide. However, there is hardly any major 
refining area in the Free World today where 
catalytic reforming with platinum is not 
employed. 

Platinum-catalyst reforming at first was 
in competition with thermal reforming and 
with catalytic reforming processes employ- 
ing catalysts which do not contain noble 
metals. Initially, this competition came 
largely from units built during World War 
II, notably “Fixed-Bed Hydroforming” *) 
which had been developed by Standard Oil 
Development Co. (now Esso Research and 
Engineering Co.) in conjunction with 
Standard Oil Co. (Indiana) and The M. W. 
Kellogg Co., and “Cycloversion,” developed 
by Phillips Petroleum Co. 

Two years after Platforming had been 
announced, “Thermofor Catalytic Reform- 
ing” and “Fluid Hydroforming” *) were an- 
nounced, respectively, by the then Socony- 
Vacuum Oil Co. and Standard Oil Develop- 
ment. Both use nonplatinum catalysts. 
“Hyperforming,” developed by Union Oil 
Co. of California, and “Orthoforming,” by 
The M. W. Kellogg Co., are the latest to be 
announced of the nonplatinum catalyst re- 
forming processes.'?) Commercial units em- 





ploying all of these nonplatinum catalyst 
reforming processes are in operation. 

The startling growth of reforming using a 
platinum-containing catalyst is evident in 
Fig. 1. This shows reforming capacity in the 
USA and Canada, from 1949 to the present, 
as reported in the annual refinery surveys 
conducted by The Oil & Gas Journal,‘*®) 
published each March and dated as of Janu- 
ary 1 for the year shown. If Free World 
capacity figures had been used instead of 
those for only the USA and Canada—taken 
because this area has the longest experience 
history in platinum-containing catalytic re- 
forming—the capacity increases shown in 
Fig. 1 would be even greater. 

A comparison of the growth of platinum 
catalyst reforming with the increases in 
crude throughput capacity and in catalytic 
cracking capacity is shown in Fig. 2. Crude 
capacity in the USA and Canada totaled 8.8 
million barrels per day in 1949, and was 9.6 
million barrels as of January 1, 1956. Indi- 
vidual annual capacity increases have 
ranged from a low of 0.5% to a high of 
10.7%, with an average annual capacity in- 
crease of 5.1%. 

Increases in catalytic cracking have 
ranged from a low of 3.4% in a single year 
to 30.8%, the average being 16.7% per year 
from 1949 to 1956. Platinum catalytic re- 
forming started off by nearly tripling for 
each of the first two years following its in- 
troduction, more than tripling in each of 
the next two years, and—including the esti- 
mated capacity as of January 1, 1957—has 
averaged an increase of 180.3% annually 
from 1949 to 1957. 

The boom which was so evident in the 
USA by 1953 spread over the Free World 
in the following years. Latest published re- 
ports, which probably are conservative, in- 
dicate that, worldwide, there now are about 
1,100,000 b/sd of capacity in platinum 
catalyst reforming units in operation. These 
sources'*".*!) also indicate that at least 775,- 
000 b/sd were planned or under construc- 
tion after January 1, 1956. Further sub- 
stantial increases are in prospect. END 
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ESTIMATED DOMESTIC DEMAND FOR MAJOR PRODUCTS, YEAR 1955 
(Thousands of Barrels—Source: U. S. Bureau of Mines) 
Total Total 
Lubri- Major Major 
Molcr Distillate Residual cating Products Products 
Country Fuel Kerosine Fuel Oil Fuel Oil oil 1955 1954 
NORTH AMERICA & 
CARIBBEAN 
Alaska & Howaii 5,000 150 2,700 5,900 120 13,870 13,810 
Canada .... 80,554 14,038 56,050 46,500 3,000 200,142 180,887 
Central America 3,320 630 3,820 5,920 90 13,780 11,588 
Cuba 5,701 861 2,274 10,164 220 19,220 18,074 
Dominica 680 90 300 740 50 1,860 n.a 
Haiti 310 30 210 100 4 654 n.a 
Jamaica 541 136 539 1,910 19 3,145 n.a 
Mexico 23,500 7,600 8,700 25,000 850 65,650 62,720 
Puerto Rico 3,600 740 820 3,850 60 9,070 7,105 
Trinidad ..... 714 201 1,990 7,200 40 10,145 n.a 
United States 1,321,730 116,815 581,351 557,423 42,480 2,619,799 2,443,518 
Other West Indies — pan —_ an nl ia 50,347 
TOTAL ABOVE .. 1,445,650 141,291 658,754 664,707 46,933 2,957,335 2,788,049 
SOUTH AMERICA 
Argentina 14,500 7,380 11,000 35,900 1,150 69,930 64,350 a a 
Bolivia 637 148 215 634 10 1,644 1 473 | one demanc or major petroleum 
Brazil 23,932 4,559 10,352 24,538 1,360 64,741 58,043 products increased 7.6% in 1955 ac- 
pwredle 3,390 1,320 1,710 6,300 170 12,890 10,992 cording to data gathered by the U. 5 
CD. anccctdeawes 7,378 1,570 1,989 3,670 150 14,757 12,896 me 
Ecuador 1,120 200 480 900 20 2.720 2 384 Bureau of Mines and published as WPS 
Paraguay 196 49 47 68 6 366 621 No. 91 “World Petroleum Statistics—1955.” 
Peru 4,710 1,742 1,839 4,455 80 12,826 12,355 : . ‘ : 
' ‘ , ' alle -rease ‘ ‘rcentage basis 
Uruguay 2,202 1,274 1,350 4,590 90 9,506 9.27) Smallest increases on a percentag¢ ba i 
Venezuela 12,400 3,245 6.443 18,167 291 40,546 33,429 were reported from Africa and North 
TOTAL ABOVE 70,465 21,487 35,425 99,222 3,327 229,926 205,814 America. Europe, Asia and Oceania enjoyed 
' ’ ' ’ ' ’ the largest rates of growth in consumption 
WESTERN EUROPE , wae y 
Belgium & Luxem 8,850 1,440 9 340 10,700 715 31,045 26.824 In Oceania an increase of 14,743,000 ba - 
Denmark 5,487 485 5,530 10,430 340 22,272 18,436 rels represented a rise of 16.9%. Asia's de- 
Finland 3,050 545 2,451 2,551 185 8,782 7,325 F y 9 O7¢ 
' ' ' ' yas >, the Middle East 9.97% 
France 38,500 800 25,115 58,050 3,129 125,594 115,587 mand was deal ul : - “ ‘ 
Germany, West 26,357 395 26,750 23,616 3,416 80,534 63,775 and Western Europe 11.04%. South Ameri- 
pee: 2,000 772 2,600 5,100 140 10,612 10,150 can consumption rose 11.72 
| 7 7 1 : 
ireland ate os _ ome io pane bye The Bureau of Mines report on majo! 
Italy, Trieste 12,300 1,449 13,800 46,800 1,281 75,630 74,594 products demand does not include the 
Netherlands 8,000 2,500 11,704 18,900 693 41,797 37,090 U.S.S.R. or its satellites. Details of the 
Norway .. 2,796 333 6,736 8,764 270 18,899 15,905 
Portugal 1,237 1,110 2 742 3.449 157 8,695 8,775 report are given In an accompanying tabu- 
Spain . 4,800 1,050 4,900 10,500 550 21,800 17,360 lation. 
RED, nidhadsharbaiedl 9,469 3,600 20,887 24,493 784 59,233 47,265 
Switzerland 4,500 310 7,170 2,100 300 14,380 12,335 i 
United Kingdom 58,100 10,870 35,600 75,200 6,300 186,070 180,810 
TOTAL ABOVE 189,086 26,589 177,225 303,953 18,430 715,283 644,159 an 
MIDDLE EAST 
Bahrain 253 88 1,758 4,096 15 6,210 8,923 - 
Iraq 1,370 1,450 1,690 4,100 70 8,680 6,760 3730 
Israel 1,600 2,200 1,400 5,100 100 10,400 7 836 
Jordan . 380 260 190 90 20 940 650 3800 
a eee 429 124 234 7,860 3 8,650 8,415 
Soudi Arabia 1,186 250 2,100 9,660 20 13,216 14,450 
Syria-Lebanon 2,200 1,200 3,500 2,800 90 9,790 6,330 a 
Turkey 3,315 2,000 3,096 533 413 9,357 7,780 -” 
TOTAL ABOVE 10,733 7,572 13,968 34,239 731 67,243 61,144 
ASIA -3000 
Burma 800 400 400 250 60 1,910 1,460 
Ceylon 1,200 700 1,450 3,100 50 6,500 5,550 2750 
Formosa 1,000 500 800 1,400 70 3,770 3,260 
India . ae 8,600 11 200 6,580 6,500 1,000 33,880 31,300 
‘ ' ‘ T, 
Indo-Chine 2,500 450 650 750 70 4,420 4,830 ee aieat 
Japan 16,600 3,160 9,000 38,000 2,550 69,310 61,890 
eto F 3,500 700 6,300 13,300 200 24,000 22,270 “ 
Pakistan .. eee 1,400 1,500 2,300 4,600 200 10,000 9,300 22505 
eee 2,100 650 1,600 1,000 150 5,500 4,370 a 
‘ b cliceteceeasa: - “aecusiandliventi r ate! < 
TOTAL ABOVE ... 37,700 19,260 29,080 68,900 4,350 159,290 144,230 2000 5 
AFRICA 2 
ne 2,500 560 2,600 5,300 170 11,130 10,420 ° 
Belgian Congo .. 1,700 200 1,000 70 150 3,120 2,720 17580 4 
Cameroons, French 450 100 150* n.a 30 730 620 z 
BE conenevevesaebee 2,920 6,300 4,770 19,500 315 33,805 33,060 
WEE -nccidewed teens 400 40 60* n.a 40 540 490 1500 
ORE EE eae 1,006 250 3,800* n.a 90 5,140 4,700 
CO eee 100 30 40 —_ 5 175 275 GASOLINE 
Madagascar .......... 450 90 170 30 40 780 725 1250 
Morocco, French 3,041 354 1,320 1,520 130 6,365 6,252 
Nigeria ......... 1,800 400 350 270 70 2,890 2,350 
DE cavinntkbounee 1,680 290 600* n.a 120 2,690 2,408 -1000 
OS ee 600 150 400 700 40 1,890 1,690 
Tanganyika 500 200 650* n.a 30 1,380 1,090 
Tunisia 770 275 800 1,300 50 3,195 3,683 ~750 
NED caaddaansas ai 450 150 200* n.a 30 830 730 
Un. South Africa ... 11,600 4,000 4,400 2,500 700 23,200 21,950 : 
saininieaiaieiemed aie es ena ae — — DISTILLATE F -s00 
TOTAL ABOVE 29,961 13,389 21,310 31,190 2,010 97,860 93,833 bi 
OCEANIA ae 
Australia 26,267 3,797 9,979 12,596 1,317 53,956 46,109 EE ~250 
; , ' ’ f : S SS 
Indonesia 4,350 5,550 6,000 7,000 250 23,150 18,254 WSS KW Y 
New Zealand ........ 6,600 200 1,900 2,200 250 11,150 10,450 a aes ——— 
Philippine Is. . 5,370 1,540 3,040 3,500 300 13,750 12,450 tHRSS33 HERDER UNL 1 EES SERRE 5 
; pe = - — 19S! 1952 (953 1954 1955 
TOTAL ABOVE ... 42,587 11,087 20,919 25,296 2,117 102,006 87,263 
TOTAL ABOVE 1,826,182 240,675 956,681 1,227,507 77,898 4,328,943 4,024,492 
COUNTRIES 5,003 659 2,621 3,363 213 11,859 11,025 


Daily Average 


*Includes any residual fuel oil, quantities not availoble. n.a. Not available. 
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Double firing of vertically sus- 
pended tube banks is a feature of a 
new heater design employed at Sun 
Oil Co.'s Marcus Hook refinery. Tubes 
remain straight at high temperatures, 


and require no intermediate supports. 






Ralph Morrow is currently an assistant process 
engineer in the process design section, engineering 
division, manufacturing department, Sun Oil Co. 

Mr. Morrow worked for Foster-W heeler Corp, in 
field construction of petroleum refineries from 1942 
until joining the US Navy for World War Il service 
in the South Pacific in 1944, From 1947 until he 
joined Sun in 1951, Mr. Morrow was a Foster- 
Wheeler project engineer. During this time, he spent 
three years in Europe as a resident engineer on 
erection of two large crude distillation units. 

In the five years he has worked in Sun’s engineer- 
ing division, he has collaborated with other process 
engineers on design of new refining units and the 
redesign of existing ones. His process design worh 
has included crude distillation units and a furfural 
extraction plant 


NEW PROCESS 
HEATER DESIGN 


by Ralph Morrow* 


Group of Houdritormer heaters at Sun Oil Co.s Marcus Hook (Pa.) refinery: They are used in conjunction with Sun's 
two Houdriformer units. Total design firing rate for this group of heaters is in excess of 400 million Btu's per hour. 
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As entirely new process heater design now 
offers the refiner a more efficient utilization 
of costly radiant-section tube surface. The 
principle involved is the double-firing of 
vertically-suspended tube banks. 

The first heaters of this type were de- 
signed and built for use with a Houdri- 
former unit at Sun Oil Co.’s Marcus Hook 
(Pa.) Refinery. Four such heaters were 
placed in service by Sun in November 1953; 
and, except during 2 normal shutdowns for 
equipment inspection, have operated con- 
tinuously to date. 

Subsequently, three larger heaters of sub- 
stantially the same design were built for use 
with a second Houdriformer, also at Sun’s 
Marcus Hook refinery. Placed in service in 
August 1955, these latter 3 heaters are giv- 
ing equally satisfactory performance. 

A description of one of these heaters fol- 
lows: 

The process stream is heated entirely in 
the radiant section of the heater, where the 
tubes are arranged in banks or coils dis- 
posed in a vertical position (Fig. 1). Hori- 
zontally-mounted burners supplied with 
preheated air are located at several eleva- 
tions midway between and on both sides 
of these vertical banks. 





*Sun Oil Co., Manufacturing Dept., Engineering 
Division. 





Table I 


Design Data for 18,000 B/SD Houdriformer 
Charge Heater 
Radiant Section 


No. of tube banks 


J 





No. of tubes 1 
Size of tubes 6” «x S$’ II 
7 | 
Surface, sq. ft 5725 
No. of burners 80 i. he 
Type of burners Nat. Airoi 
Oil & Gas ay) 
Length x Width x Height 42’ x 42’ x 33 
Firebox volume, c.f 58,000 
a all 
Convection Section: : Bee « 
4: yt 
Bare surface, sq. ft 4,320 
Extended surface, sq. ft 11.200 
TOTAL 15,520 This 18,000-bbl-per-stream-day Houdriformer charge heater at Sun Oil Co’s Marcus Hook (Pa) refiner 
converts naphtha into high-octane gasoline (see Table 1 for design data 
Design P 
Heat release, Btu/h 167,500,000 
Air preheat, Btu/h 9,200,000 a 
TOTAL 176,700,000 The direction of firing is thus in a vertical The convection section of the heater 
slane parallel to and on both sides of the thich has a horizont: » arrangeme 
iitiiih niin did tal 103,000,000 ple pi é : s m he which has a horizontal tube a rangement, is 
Rate, Btu/h/sq. ft 18,000 plane of the tube bank (Fig. 3). Since each situated on top of and lengthwise to th 
of the tubes in each bank stands in the same radiant section. The path of the exit flue 
Convection section duty, Btu/h 44,700,000 rertical pl: - 1 receiv , qual < . . : 
Rate, Btu/h/sq. ft 2 880 vertical plane and receives an equal amount gases from the firebox is upwards through 
of heat from both sides, there is a minimum the convection section, discharging through 
Total steam generation, Ibs./h. 58,500 variation in the circumferential heat density two top-mounted steel stacks. This convec- 
Steam to air preheaters, Ibs./h 12,000 ; ; ; 
fier canes qreteaién. Gath 46500 around the tubes. Also, because of the loca- tion section is designed to generate 450 psig 
y tion of burners at several different eleva- steam, part of which is diverted to supply 
Net Fici ° ‘ . . " tls 
= z =e a tions, the longitudinal variation in heat den- the burner air preheat, and the balance of 
ess air, ‘ . ’ _— 
Stack tomo... °F 665 sity along the tubes is negligible which is used for other process require- 
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Fig. 1-A Sectional Plan 


ments. Actual design data are given in 
Table 1. 

An analysis of the principle of double- 
firing the radiant-section tubes is given in 
Fig. 2. Shown is a graphical determination 
of the heat-flux pattern around the indi- 
vidual tubes in a conventional wall-tube 
heater design as compared to the pattern 
around double-fired tubes‘. . 

It will be noted in Table 2 that, for a 
conventional wall-tube design, with tube 
spacing at 2 diameters, the ratio of the 
maximum heat flux on the face of the tubes 


to the average heat flux around the tubes 
is approximately 1.8:1. For double-fired 
tubes at the same spacing, this ratio of max- 
imum heat flux to average heat flux is re- 
duced to approximately 1.2:1. 

Of greater importance, however, is the 
fact that the total effectiveness of the tube 
banks in a wall-tube design is found to be 
only 0.882 (i.e., 88.2% of a black body). 
Double-firing of the vertical tube banks in- 
creases their effectiveness by almost 50% 
to a value of 1.314. 

From this concept, it follows that, for a 
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Location 
North side: 
Middle tube 
Outlet tube 
South side: 
Middle tube 
Outlet tube 


Charge rate 


, Inlet temperature 

Outlet temperature 

Calculated duty 

Surface 

{ Average rate 
Maximum rate 

| (i.e. 1.2:1) 

| Coil Description: 

; 

{ 

' 


Film drop 





Metal drop = 
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Fig. 1-B Sectional Elevation 


Operating Conditions: 


Calculation of ‘‘clean’’ 
For film coefficient, from McAdams (3) 
formula h = 0.0144 x Spec. Ht. x G0.8/p0.2 
where Spec. Ht. = 1.013, G == 277,000 Ibs./h/sq. ft. and D = 5”/12 
0.0144 x 1.013 x (277,000)9-8/(0.417)9-2 = 390 
17,400 x 6/5” 


I 








Table 2 
o +e" SaTweem wae ee Effectiveness of Single-Row Tube Banks 
FA 2-0" oe an: OF aan te. ee ! u 
CONVENTIONAL WALL TUBES DOUBLE-FIRED VERTICAL 
TUBES 
POINT Radiating Plane on one side, Radiating Planes on both 
refractory on other side; sides; tube spacing at 
' NO. tube spacing at 2 diameters. 2 diameters. 
by DIRECT FROM DIRECT FROM 
DIRECT RERAD. TOTAL PLANE 1 PLANE 2 TOTAL 
} } 1.000 0 1.000 1.000 0 1.000 
2 0.918 0 0.918 0.918 0 0.918 
p 3 0.676 0.027 0.703 0.676 0.080 0.756 
4 0.336 0.115 0.451 0.336 0.336 0.672 
5 0.080 0.232 0.312 0.080 0.676 0.756 
" 6 0 0.315 0.315 0 0.918 0.918 
7 0 0.342 0.342 0 1.000 1.000 
| 8 0 0.315 0.315 0 0.918 0.918 
. 9 0.080 0.232 0.312 0.080 0.676 0.756 
" 10 0.336 0.115 0.451 0.336 0.336 0.672 
| VW 0.676 0.027 0.703 0.676 0.080 0.756 
12 0.918 0 0.918 0.918 0 0.918 
TOTAL 5.620 1.720 6.740 5.020 5.020 10.040 
: AVERAGE 0.418 0.143 0.562 0.418 0.418 0.837 
Maximum flux 1.000 Maximum flux 1.000 
eS 1.779 — 1.195 
Average flux 0.562 Average flux 0.837 
»! 0.418xD Direct Radiation 0.418xD 0.657 
» Direct Radiation — 0.657 from Plane 1 2D 
j 2D Direct Radiation 0.418xD 0.657 
= s git 0.143D from Pane 2 2D 
Reradiation ——_——— 0.225 Total effectiveness 1.314 
2D 
Total effectiveness = 0.882 


given maximum heat flux on the face of the 
tubes, only two-thirds the total tube surface 
must be employed in this new design as 
is required for a wall-tube design. Another 
way of stating this is that two tubes fired 
on both sides will give the same radiant ab- 
sorption as three tubes fired only on one 
side at the same rate. 

Further, it is apparent that, for a given 
pressure drop and the same maximum heat 
flux, the tube-wall temperature will be 
lower in the double-fired vertical tube ar- 
rangement, than in a wall-tube design be- 


Table 3 


Tube-Wall Temperature Survey 
18,000 B/SD Houdriformer Charge Heater 


Coil No. 1 Coil No.2 Coil No. 3 Coil No. 4 
941° 978° 960° 892° 
1055° 1025° 1038° 1038° 
934° 973° 923° 863° 
1072° 1038° 1010° 1016° 


303,000 Ibs./h Naphtha Vapor, 
including 9.8 wt. % hydrogen 

640°F. 

910°F. 

83,000,000 Btu/h 

5725 sq. ft. 

14,500 Btu/h/sq. ft. 

17,400 Btu/h/sq. ft. 


8 pass arrangement 
6” x 5” tubes 
2, Cr 1 Mo 


tubewall temperature: 


= 53.5° 
390 


For metal, where k == 200 Btu/h/sq. ft./inch/ °F. 


17,400 x 0.5 


= 43.5° 


‘'Clean"’ tubewall temperature == Oil temperature + film drop + metal drop 


= 910° + 53.5° + 43.5° 
= 1007°F. 
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cause the mass velocity will be greater 
while the tube travel is less. This is of value 
in obtaining maximum heat transfer within 
a range of safe operating conditions. 

Evidence that the foregoing analysis is 
justified has been obtained in actual plant 
operation. Table 4 gives a comparison be- 
tween design and survey data for the first 
group of four heaters built at Marcus Hook. 
Examination of the data will show that the 
radiant extraction obtained is well within 
the range to be expected when account is 
taken of the rate of firing, fuel heating 
value, excess air, etc. 

Table 3 gives the results of a tube-wall 
temperature survey made on the second 
Houdriformer charge heater. Shown is the 
method of calculating the “clean” tube-wall 
temperature of 1,007 F, based upon a maxi- 
mum flux rate of 17,400 Btu per hour per 
square foot. Actual measured temperatures 
ranged from 1,010 F to 1,072 F. It is inter- 
esting to note that subsequent internal in- 
spection of the tubes showed them to be 
scaled, with the pattern of scaling identifi- 
able with the higher tube-wall tempera- 
tures. 

These heaters have demonstrated their 
flexibility in operation to the extent that, 
when radiant-section duty requirements 
have been low, large quantities of steam 
have been generated in the convection sec- 
tions by increasing the per cent excess air. 
It has also been found that the use of pre- 
heated air to the burner is optional with 
regard to the efficiency of the heaters. 

Other process advantages offered by this 
new design include the ease of making 
series-parallel coil arrangements. With the 
proper attention to coil arrangement, any 
shape time-temperature curve may be ob- 
tained easily. 

The design lends itself readily to firing 
with either oil or gas. Burners may be in- 
dividually controlled, or automatic instru- 
mentation of whole banks of burners may 
be used. 

This new type of heater has many struc- 


Fig. 2 Heat-Flux Distribution Around Tubes in 
Single-Row Banks ** 
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Table 4 
Design and Survey Data for Double-fired Vertical Tube Heaters 





H-2 H-3 H-4 
Description Design Actual Design Actual Design Actual** Design Actual 
Radiant Section: 
Charge, Ibs./h 156,200 186,500 156,200 186,500 156,200 186,500 56,200 186,500 
Temp in, °F. 800 803° 760° 803 810 863 870 901 
Temp. out, °F. 950° 950° 970° 936° 970 940 970 947° 
Duty, mm Btu/h 20.000 29.076 29.700 28.026 24.100 10.277 15.400 1.855 
Rate, Btu/h/sq. ft 7,180 10,440 14,960 14,120 15,160 6,460 3,940 10,73¢ 
% extraction 69.7 61.4 61.7 58.9 62.3 55.9 62.8 52.é4 
Exit gas temp., °F 1090° 1390 1395° 1520 1405 1290 1355 1505 
Convection Section; 
Duty, mm Btu/h 3.960 10.359 9.220 10.764 7.170 4.274 4.410 5.6 
Steam generation, !bs./h 5,190 12,700 12,080 13,200 9,400 5,200 5,780 6,900 
Rate, Btu/h/sq. ft. 740 1,925 2,400 2,790 2,540 1,515 2,08¢ 2,65 
U, Btu/h/sq. ft./°F. 2.5 4.4 4.8 4.8 5.0 3.7 4.2 4.§ 
Combustion: 
Fuel gas, SCFH 40,20 33,615 67,100 33,570 54,100 13,320 34,250 6,031 
Net heating value, Btu, cf 680 1360 680 1360 680 1360 680 1360 
% excess air 15 17 15 21 15 57 15 47 
Stack temp., °F. 600° 609° 740° 722 740° 615 740 743 
Overall: 
Heat release, mm Btu/h 27.300 45.716 45.700 45.655 36.800 18.115 23.300 21.80 
Air preheat, mm, Btu/h 1.390 1.628 2.320 2.038 1.870 0.276 1.180 0.7 
TOTAL 28.690 47.344 48.020 47.693 38.670 18.39 24.480 2.534 
% Efficiency 82.5 82.7 80.0 80.5 80.0 78.8 80.0 76.8 
% Stack loss 13.5 13.3 17.3 16.5 17.2 18.2 17.2 20.2 
% Setting loss 4.0 4.0° 2.7 3.0* 2.8 3.0° 2.8 3.0 
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.C 00.0 
*Assumed 
**Upset reactor. Only half-firing 
tural and mechanical advantages. Because quiring frequent internal inspection and 


the vertical tubes are suspended at the top 
and are merely guided at the bottom, they 
remain perfectly straight at high-tempera- 
ture levels. This suspension-guide arrange- 
ment also eliminates the necessity for inter- 
mediate tube supports, which are often ex- 
pensive to purchase and costly to maintain. 
The top tube sheets are designed with 
slotted holes, and this makes it feasible to 
completely shop-fabricate and heat-treat 
the coils prior to their installation in the 
heater as assembled units. The coils, of 
course, can be removed in the same manner 


for replacement and repair. Ground space 
requirements: for tube removal are very 


small. 


It should be noted that, for services re- 


maintenance of the tubes, this heater may 
easily be elevated and bottom header boxes 
provided. 

The original development of the design of 
these heaters was done jointly by the Al- 
corn Combustion Co. and Sun Oil Co.’s 
engineering division. Permission of both 
companies was obtained to publish the de- 
sign and operating data contained in this 
article. END 
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Fig. 3 Double Firing of Vertical Tubes 
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The threat of coal shortage, difficult and expensive mining, 
and the shrinking fuel base of the European part of Russia 


are causing the expansion of 


THE SOVIET 





GAS INDUSTRY 


ussia’s proved gas reserves may be as 

high as 15 trillion cubic feet and her 
ultimate reserves enormous, but actual pro- 
duction is not commensurate with the re- 
serves. Gas production is poorly organized; 
the amount wasted annually is very large; 
and chemical processing of natural gas is 
very retarded by western standards. Until 
last year the gas industry was the least 
known and developed sector of the Soviet 
fuel picture. The current Five-Year Plan set 
itself the task to quadruple gas production 
by 1960, i.e., to raise it to 1,412.4 billion cubic 
feet, from 363.7 billion cubic, which repre- 
sents roughly the caloric value of 73 million 
barrels of fuel oil: With the exception of 
armament production (the goals of which 
are unknown), this is the most ambitious 
target in the history of Soviet planning. 
During the current plan, Russia hopes to 
lay more gas pipelines, and of a larger 
diameter, than there were in all of Russia 
in 1955. Yet this ambitious program will 
alter only slightly the Soviet energy pic- 
ture if it is accomplished. The contribution 
of gas will go up to a mere 5.3%, from 2.5%, 
in 1955, of the fuel’ balance by 1960. The 
corresponding percentages in the USA are 
25.9% and 23.7%, respectively. 

Up to 1946 gas was used only locally, and 
the longest pipelines were those located in 
the former Polish lands annexed by Russia 
after the last war. The pressing demands 
for fuel caused by a planned industrial ex- 
pansion of 65% during the 1956-60 period 
spurred the development of gas on a broader 
basis. Pipelines will be completed to carry 
gas to industrial centers from fields located 
more than 800 miles away, through the 
territory of two or three Soviet republics. 
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by G. G. Rosu 


Behind this precipitous gas plan, which aims 
at harnessing this fuel for industrial uses, 
lie three reasons. 

The first reason stems from the tightness 
of fuels and energy for industry in European 
Russia and in the Urals. In these regions 
is located most of the Soviet heavy industry. 
Local fuel output has not kept pace with 
repeated expansions in plant capacity—with 
the result that greater quantities must be 
transported overland from distant areas. As 
this feat becomes increasingly difficult, 
Soviet planners had no alternative except 
to develop the gas deposits found in these 
areas, and to bring in gas here from more 
distant fields. 

The second reason is more serious than 
the first, as it involves solving a fuel crisis 
long postponed. The current Five-Year Plan 
is featured by a switch to cheaper fuels. 
Inasmuch as 72% of the fuel required by her 
industrial activity still is derived from coal, 
Russia has increasing difficulty to mine 
enough to fuel the industrial machinery. 
The Donbas miners almost daily are scolded 
for not fulfilling the coal-production quotas 
and therebv causing a slowdown in indus- 
trial activity in the European part of the 
Soviet Union. Opening and equipping of 
new coal mines, and deepening of existing 
ones, is a slow and costly job. Additional 
cost arises also from the necessity to trans- 
port huge quantities of coal over longer 
distances by an overburdened railway sys- 
tem. According to accounts published by the 
Soviet press, it now takes twice as long to 
open up a coal mine as a new oil or gas field. 
In Moscow, natural gas pumped from Sara- 
tov costs only one-seventh as much as fuel 
oil and coal transported shorter distances. 





Finally, the third reason stems from the 
need to conserve capital. The main feature 
of Soviet planning is to solve one task at 
a time. Gas reserves were known long ago 
to be very large and spread over wide areas. 
The objection raised, however, during pre- 
vious “plan” periods was that their develop- 
ment was bound to cause high initial costs 
for drilling, pipelines, and distribution in- 
stallations. These costs were thought earlier 
to be too high a burden on available funds. 
However, as Russia reached the point of 
diminishing returns with her coal mining, 
she has turned to natural gas because its 
initial costs are less burdensome. 

This trend is expected to continue be- 
cause natural gas, like electric power, has 
become, since 1955, subject to the so-called 
“prospective planning,” directed by the 
former Soviet Minister of Petroleum In- 
dustry, Nikolai Babakov. Its purpose is to 
blueprint industrial growth free of bottle- 
necks for the next 15 years. 

The Soviet press is presently much con- 
cerned with the gas industry. Recent official 
criticisms have revealed many shortcom- 
ings, but also the determination of Soviet 
authorities to improve gas-industry effi- 
ciency. These criticisms suggested misman- 
agement and wastage in the gas industry. 
Here are some illustrative examples picked 
from the Soviet press. 

On the Apsheron peninsula alone (old 
Baku) 6 billion to 7 billion cubic feet of 
gas is allowed to escape into the air an- 
nually because of lack of gathering facili- 
ties. In adjoining Azerbaijan some 15 bil- 
bion cubic feet of gas is vented every year, 
and an equal volume lost from the offshore 
developments in the Caspian Sea. At the 
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same time Baku refineries are fueled with 
cil transported all the way from the Ural- 
Volga region: A Soviet official put the waste 
of natural gas in 1955 at 125 billion cubic 
feet, which is roughly the equivalent of 5 
million tons of coal. At Stalingrad 0.5 billion 
cubic feet of gas is vented annually because 
no outlets are found. The 16-mile Atsheda- 
Stalingrad gas pipeline is used at only 5% 
to 10% of its capacity, and even that volume 
is not being used economically. Wellhead 
gas is wasted in large quantities, and the 
petroleum ministry is being blamed for 
allegedly impeding any plan aiming at col- 
lecting this gas. 

Production of natural gasoline and of LP- 
Gas is small. How retarded is the petro- 
chemical industry based on natural gas was 
gathered from Mr. Khrushchev’s speech 
delivered last February at the 20th Soviet 
Congress when he stated that 2 million tons 
of grains are wasted every year for manu- 
facturing industrial alcohol; and 400,000 tons 
of edible fats and oil are used for manufac- 
turing soap, detergents, lubricants, etc. Mr. 
Khrushchev went on to express his hope 
that, by 1960, this “waste of food” will be 
substituted entirely with petrochemicals. 

A considerable amount of gas is being 
used for repressuring and secondary-recov- 
ery purposes in Russia. As this gas is not 
delivered to consumers outside the oil in- 
dustry, it is not computed, and thus not in- 
cluded in the annual gas-production figures 
published by the Soviet government. The 
same goes for the natural gas burned for 
producing carbon black, of which an appre- 
ciable quantity is manufactured in the 
Soviet Union. 

In official production figures dry natural 
and casinghead gas, as well as artificial gas 
obtained as a byproduct from the processing 
of coal and shale, are limped together. The 
following tabulation eliminates byproduct 
gas to show only marketed production of 
natural gas: 


RUSSIA’S NATURAL AND CASINGHEAD 
GAS PRODUCTION 
(Billions of Cubic Feet) 


1946 60.0 

1947 744 

1948 80.4 

1949 82.4 

1950 123.6 

1951 133.5 

1952 136.1 

1953 151.1 

1954 164.7 

1955 197.6 

1956 270.0 (estimated) 
1960 1,283.3 (Plan) 


The target for 1956 provided for a total 
gas production of 459 billion cubic feet, of 
which natural and casinghead gas may 
amount to 270 billion cubic feet. 

For 1960, the gas-production target from 
all sources is 1,412.4 billion cubic feet, of 
which production of natural and casing- 
head gas should be 1,285.3 billion cubic feet. 
While coal and shale gas in 1955 repre- 
sented 46% of the total production, it is 
planned to drop in 1960 to only 9%. 





It is difficult to predict the extent to which 
the targets set by the current plan will be 
fulfilled. If past experiences with Soviet gas 
plans are taken as a yardstick, their results 
are not encouraging to optimistic predic- 
tions. In addition, the government appears 
currently to be having difficulties in realiz- 
ing some of its ambitions. There have been 
disappointments in the past. 

The fourth Five-Year Plan set a target of 
296.6 billion cubic feet of gas in 1950. Of 
this, 229.5 billion cubic feet was to be natural 
gas. The actual production in 1950 was 190 
billion cubic feet, of which natural gas con- 
tributed only 123.6 billion cubic feet. The 
target was fulfilled by only 82%. 

The fifth Five-Year Gas Plan was even 
worse. It provided for an 80% increase in 
the total gas production in 1955 as compared 
with 1950, or 533.9 billion cubic feet from 
all sources. The actual increase in 1955 was 
only 68%, as follows: 


Billions of 

Cubic Feet 
Dry natural gas 151.3 
Casinghead gas 46.3 
Coal and shale gas 166.1 
Total: 363.7 


Russia’s oldest and, apparently, best 
organized gas fields are those located in 
Transcarpathia, a new name given to the 
former Polish territory incorporated in 1944 
into western Ukraina. 

The Dashava field was discovered in 1919 
and, until 1940, yielded a cumulative pro- 
duction of 60 billion cubic feet. It produces 
from 3 horizons, from depths between 1,090 
ft and 2,200 ft. The initial pressure varies 
from 100 psi to 880 psi. In 1938 the Opary 
field was discovered which, actually, is an 
extension of the Dashava. Both fields are 
producing dry gas which is characteristic 
for the Precarpathian region. Their current 
production may be estimated at 20 billion to 
25 billion cubic feet per annum. Following 
extensive geological exploration in this area 
carried out between 1947 and 1953, their 
proved reserves have increased greatly. The 
Dashava-Opary fields pump today more gas 
to Moscow than does the much discussed 
Saratov field. 

South of Dashava, along the 49th parallel, 
are located the Dolina, Rypne, Majdan, and 
Starunia gas fields where new horizons have 
been struck during the past 3 to 4 years. 
These deposits yield dry gas at an average 
pressure of 60 atm. 

West of Dashava lies the Boryslav gas 
field which, although quite extensive, lacks 
natural pressure. This causes the gas to be 
used only in the neighboring gasoline plants 
and as fuel for the Boryslav refining center. 
Boryslav yields wet gas with a gasoline con- 
tent of 6 grains per cubic foot (approxi- 
mately 0.175 gal per MCF). 

Southeast of Boryslav lies the Bitkov- 
Pasiecna wet-gas deposits which, prior to 
the last war, were thought to be nonindus- 
trial. They were reopened in 1941, and have 
been producing even since. 

Although known for several decades, the 
often-mentioned Saratov gas area started 








te be developed on an industrial scale only 
after 1942. Subsequent prospecting deter- 
mined a gas area of more than 50 square 
miles around Saratov, on which the main 
producing fields are Yelshanka, Kurdyum, 
Teplovka, and Stepnovodsk—where con- 
siderable reserves were discovered in 1954. 
They yield a gas of high purity and of a 
high caloric value (240 calories per cubic 
foot). The potential reserves of this area 
are very great. However, lack of outlets has 
limited their production to some 50 gas wells 
at the present time. The pipeline connecting 
Saratov with Moscow since 1947 has been 
using 10% to 15% of its carrying capacity 
because of delays in completion of distribu- 
tion and burning facilities. 

Third largest reserve is the North Cauca- 
sian gas area, discovered in 1952 around 
Stavropol. Present producing fields are 
located at Nevinnomyssk, but further areas 
will be developed as soon as the Stavropol- 
Moscow pipeline is completed. The vast 
reserves of this area obviously justify the 
laying of this pipeline (Russia’s longest gas- 
carrying project) which is meant to supply 
on its way dozens of towns and industrial 
centers. Stavropol, in the not too distant 
future, may become the second largest sup- 
ply source for the fuel-hungry provinces of 
European Russia. 

Fourth in importance is the gas area 
stretching along the northern shores of the 
Azov Sea through the Donets basin in 
Poltava. During the last Five-Year Plan 
much geological work was done in this area. 
The major discovery is the Shebelinsk field, 
from which a pipeline carries gas to Kursk. 
In the area extending from Poltava to 
Kharkov there are many gas seepages, 
burning like torches for a long time without 
being developed for neighboring industries 
which are short of fuel. 

On the southern shores of the Azov Sea 
there is the known gas field of Anapa on the 
Taman peninsula, which extends into the 
Kuban and Kertch peninsula. Only a frac- 
tion of these considerable gas reserves has 
been developed. 


In the Ural-Volga basin (the so-called 
“second Baku”) there are three major gas 
developments. The first is the Ukhta- 
Pechora gas area in the Komi republic, with 
main fields at Izhma and Ukhta. Further 
south lie the gas deposits bordered by the 
Kolva and Kama Rivers and the Ural 
Mountains. The only development known 
here is the Cherdyn fields on the banks of 
the Kama River. As this gas area is located 
on the Cis-Ural Upper Paleozoic trough 
where exceptionally rich oil deposits have 
been discovered, its gas reserves also must 
be significant. 

More important, however, seems to be the 
new gas discovery made during the 1951-55 
plan around Ishimbai and Sterlitamak, in 
the Bashkir republic. Both are also oil- 
producing fields. The reserves here are, 
apparently, of such magnitude that they 
justified the building of a large gas-trans- 
portation system. One pipeline crosses the 
Bashkir and Tatar republics, and now is 


(Continued on page 64) 
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OIL CAPITAL UP 


HE huge and continuously growing sums 

required by the industry to make avail- 
able facilities to supply the Free World’s 
voracious appetite for oil products since the 
end of World War II are revealed in a com- 
prehensive study published at the end of 
1956 by The Chase Manhattan Bank. A gross 
Free World investment in petroleum facili- 
ties of $63 billion to the end of 1955 accom- 
panied a daily rate of petroleum consump- 
tion of 14.4 million barrels. More than $40 
billion of this investment, or 64%, was re- 
quired by the oil industry of the United 
States alone, whose energy needs today are 
supplied two-thirds by oil products. 

The huge program of rehabilitation and 
expansion undertaken by the petroleum in- 
dustry throughout the Free World follow- 
ing World War II increased the industry’s 
gross investment in fixed assets by 174%— 
from $23 billion at the end of 1945 to $63 
billion at the close of 1955. During the same 
period the daily rate of petroleum consump- 
tion in the Free World expanded from 7.1 
million barrels in 1946 to 14.4 million bar- 
rels in 1955, or more than 100%. 

Capital expenditures by the industry dur- 
ing the postwar years, 1946-55, amounted to 
$56 billion. About $38 billion, or 68%, went 
for properties and plants in the United 


gross investment at December 31, 1955 em- 
ployed by the industry was located in the 
United States. The overall investment of 
$63 billion was divided among departments 
as follows: production 48%, transportation 
17%, refining 20%, and marketing 15%. 

Of the investment of $23 billion in the 
Free Foreign countries, US enterprises con- 
tributed about $8 billion, or 35%. The parti- 
cipation of American oil companies repre- 
sented 54% of the industry’s total gross fixed 
assets in Canada, 61% in Venezula, 26% in 
Western Europe, 47% in the Middle East, 
and 22% in other countries. Their share in 
free foreign operations for 1955 was 55% 
of production and 40% of refinery runs. 

The industry is, to a large extent, self- 
financing. Of the $24 billion of capital spent 
in the United States for petroleum facili- 
ties during the 5 years 1951-55, $20 billion 
came from retained earnings and capital 
extinguishment charges—with only $4 bil- 
lion provided primarily by the capital 
markets. This pattern of reinvestment of 
earnings, the authors of the survey feel, 
is essential to support the present and 
anticipated growth of the industry. 

The report says the growth of the petro- 
leum industry is usually measured by the 


A summary of gross investments by de- 
partments and areas at December 31, 1956 
and December 31, 1955 is given in Table II 
from the report. 

The report analyzes the industry’s finan- 
cial and operating data “three-dimension- 
ally” in terms of time, area, and depart- 
ments of the business. The information 
covering the financial aspects is based on a 
large sampling of accounting data collected 
from oil companies operating all over the 
world, and represents about three-fourths 
of the entire industry. 





Table | GROWTH OF FREE WORLD 
PETROLEUM INDUSTRY 
1955 as 
1946 _ 1955 _ Multiple 
Million Dollars of 1946 
Gross Investment in Fixed 
Assets (Year-End 


United States 7 70 40,400 28 
Free Foreign 6,900 22,900 3.32 
TOTAL . 24,600 63,300 2.57 


Capital Expenditure 


United States 2,000 5,600 2.80 
Free Foreign . 725 2,645 3.65 
TOTAL .. 2,725 8,245 3.03 


Thousards of 
Barrels Per Day 
Crude-Oil Production 


United States 4,75 6,807 1.43 
Free Foreign .. 2,198 6,906 3.14 
TOTAL 6.949 13,713 1.97 


Crude Runs to Stil 
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12/31/46 12/31/55 12/31/46 12/31/55 American . American 
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Production . 11,935 30,610 48.5 48.4 Million Dollars Area Total 
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Refineries and Chemical Plants .. 4,220 12,490 17.2 19.7 + rererrTTTiTiry Tite 1,365 1,160 2,525 54.1 
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GOVERNMENT 
INCONSISTENCY — 


Threat to our international oil position 


By Leonard M. Fanning* 





Is the United States engaging in economic 
imperialism when it seeks to impose do- 
mestic anti-trust laws on American com- 
panies operating in foreign countries? 

Should the United States restrict its na- 


tionals by a code by which competitors 
are not bound. 


Is it good public policy for the United 
States Government to repudiate its na- 
tionals in the eyes of foreign governments 
by charging monopolistic acts which are 
not illegal outside the U.S.? 

Do such charges tend to aid Communist 


propaganda? 


Should the United States Government ap- 
peal to international companies for aid in 
crises such as that created by the Suez 
stoppage when compliance immediately 
subjects the Senatorial 
charges detrimental to the public good 


companies to 


will of the companies? 





HEN President Eisenhower gave the 
W cutee to the Middle East Emer- 
gency Committee Plan for Europe, Senator 
O’Mahoney of Wyoming, acting chairman 
of the Senate Antitrust Subcommittee, said 
that committee plans “should not favor the 
large oil companies at the expense of the 
United States people.” He noted that com- 
panies represented on the committee were 
defendants in Government “oil cartel” anti- 
trust and “overcharge” suits. 
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It seems to me that Senator O’Mahoney’s 
statement, which more than inferentially 
reflected on the five companies involved in 
those suits, pointed up the need of doing 
something about a glaring inconsistency in 
Government policy. This inconsistency is a 
most serious one. For it involves not simply 
the good name of an important segment of 
the American petroleum industry, but our 
nation’s vital interests and standing in the 
Middle East and elsewhere in the world. 


The Government’s Suits 


It is true that five of the fifteen com- 
panies on the new emergency oil committee 
have been named in the Government cartel 
suit and that the same concerns, less one, 
are defendants in an action alleging over- 
charging on Marshall Plan sales. 

Early in the Presidential election cam- 
paign in the summer of 1952, the Senate’s 
Select Committee on Small Business re- 
leased a report prepared by the staff of the 
Federal Trade Commission and titled “The 
International Petroleum Cartel.” This re- 
port—which was prepared without giving 
the oil companies a hearing and without 
the official approval of the Senate Com- 
mittee or of any governmental body or 
agency even by the Federal Trade Com- 
mission itself—charged that five American 
companies, Standard of New Jersey, 
Socony-Vacuum (now Socony Mobil), The 
Texas Company, Standard of California and 
Gulf Oil, and two foreign oil companies, 
Royal Dutch-Shell and Anglo-Iranian Oil 


*The writer served as secretary of the “Group on 


- Petroleum Interests in Foreign Countries” which 


submitted an exhaustive report to the O’Mahoney 
Committee investigating petroleum reserves of 
1945-47. He is author of “Foreign Oil and the Free 
World” (1954) and other books on petroleum sub- 
jects. 

Copyright, Leonard M. Fanning 





{now British Petroleum), constituted a 
world oil cartel. 

Largely as a result of the preparation of 
the report, during the same period the at- 
torney general began a grand jury investi- 
gation of the international oil business to 
determine whether there had been a viola- 
tion of the United States antitrust laws. 
Early in 1953, the grand jury investigation 
was terminated by the government for rea- 
sons of national security and a civil action 
alleging antitrust law violation was substi- 
tuted. This action is the cartel case still 
pending. Meantime a federal court invali- 
dated subpoenas served against the two 
foreign companies, supporting their claim 
that the United States had no legal au- 
thority over them in the premises. 

At the same time that the cartel case was 
instituted, another Government suit, known 
as the ECA or MSA cases, was filed against 
Standard of Jersey, Socony, Texas and 
Standard of California for allegedly over- 
charging for Middle East oil which was 
delivered to buyers in Marshall Plan coun- 
tries in Europe and in connection with 
which the Economic Cooperation Admin- 
istration (later known as the Mutual Se- 
curity Administration and the Foreign 
Operations Administration) provided dol- 
lar financing. This action, too, is. still 
pending. 

The American companies emphatically 
denied that they belong to a cartel. Those 
accused of overcharging denied that alle- 
gation, declaring that the price controversy 
was a technical matter which had long been 
under discussion and negotiation between 
the Government and the companies. 


A Bit of History 


Until World War I, the long tradition of 
American foreign kerosine trade, the epic 
of the lamps for China, involved American 
marketers in no great need to find crude 
oil or to build refineries abroad. The 
United States had plenty of crude oil and 
refineries. American participation in for- 
eign oil development was confined to only 
two countries, Romania and Mexico. Then, 
sparked by the First World War, Mexico 
became, in effect, a United States oil rush 
with British and British-Dutch offering 
stiff competition. Venezuela picked up 
where Mexico left off and again Americans 
were vying with the British and British- 
Dutch in discovery and development. 

After the First World War a shortage 
scare set off foreign oil development in 
earnest. The post-war San Remo Agree- 
ment between Great Britain and France 
would have excluded American interests 
from the Middle East. Alert U. S. oil men 
warned their Government. Royal Dutch- 
Shell and Anglo-Persian Oil (later Anglo- 
Iranian, now British Petroleum) were get- 
ting exclusive and favored nation rights in 
what well might prove to be the most 
promising oil countries of the world. Britain 
having virtually sewed up Persia (Iran), 
now under the San Remo Agreement would 
—along with France and Holland—take 
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over exclusive rights in all the old Turkish 
Empire. | 

The State Department protested. As a 
result in 1928 American companies were 
given a 2334% interest in Iraq Petroleum. 
The department’s action opened the Middle 
East’s “closed door” a crack. 

But it was what American oil companies 
did in the Middle East unaided by the State 
Department that has changed the face of 
the world oil map. In the 1930s Standard 
of California and The Texas Company, 
jointly in Bahrain (through Bahrain Pe- 
troleum) and in Saudi Arabia (through 
Arabian American Oil—Aramco), and Gulf 
(jointly with British Petroleum) in Kuwait, 
made their sensational strikes. 

World War II vitiated the “Red Line 
Agreement.” That agreement strait-jack- 
eted owners of Iraq Petroleum from oper- 
ating outside the old Turkish Sultanate. 
Its end enabled Standard of Jersey and 
Socony, comprising the American group 
in Iraq Petroleum, to share, after the war, 
in Aramco’s great expansion and in build- 
ing Tapline to the Mediterranean. 


Huge Expenditures 


The five American companies poured 
millions into exploration and development 
in the Middle East—in Saudi Arabia, 
Kuwait and Iraq. For example in Saudi 
Arabia American companies spent $5 mil- 
lion before they discovered oil in 1938; 
another $3 million before they marketed 
the first oil. By the end of 1946 Texaco and 
Standard of California had invested great 
amounts in Aramco, Texaco alone to the 
tune of $62 million. That huge sum not- 
withstanding, clearly much larger commit- 
ments would be required if Saudi Arabian 
production were to be expanded to help 
fill greatly mounting world needs. 

A listing of some of the investments 
which were made from 1946 to 1952 strik- 
ingly illustrates the extent of the American 
gamble of the first Aramco owners, Stand- 
ard Oil of California and The Texas Co. 
Oil-handling facilities, product pipelines 
and local marketing facilities required a 
capital totaling $70 million. Expansion of 
the refinery at Ras Tanura cost $16 million. 
The construction of housing, roads and 
general plant facilities totaled $140 million. 
For drilling new wells an expenditure of 
$15 million’ was necessary. Over and above 
all these investments was the cost of the 
Trans-Arabian pipeline, running over a 
thousand miles from the producing fields 
in Saudi Arabia to the Mediterranean. 
Originally estimated to cost $125 million by 
the end of 1950, when the line was com- 
pleted, it had doubled in cost. Jersey and 
Socony put a quarter of a billion of dollars 
in Aramco and Tapline. 

By 1955 Saudi Arabia had absorbed a 
total investment of more than $500 million 
in exploration, production and pipeline de- 
velopment and in the provision of housing, 
health, training and educational facilities. 

The latest American penetration of the 
Middle East was in Iran. It came late in 
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1954 after that country’s costly three-year 
nationalization fiasco. By it, the first five 
American oil companies participating in an 
international consortium—Jersey Standard, 
Socony, Texaco, Standard of California and 
Gulf—committed themselves to pay an esti- 
mated $80 million each. 


Importance of Middle East 


To visualize the importance of American 
participation in Middle Eastern oil one 
needs only to compare United States with 
Middle East reserves. In 1930 the American 
share of world reserves was 58% but only 
20% of foreign reserves. 

From 20 billion barrels on January 1, 
1945, U. S. reserves increased to only 30 
billion barrels, on January 1, 1956. On the 
other hand, the Middle East skyrocketed 
from’ 26 billion to over 200 billion barrels, 
and today accounts for 75 per cent of the 
world’s crude oil reserves. 

To visualize, moreover, the major role 
played by Americans in accomplishing 
these dramatic Middle East results, one 
finds U. S. interests controlling about 60% 
of Middle East reserves today, compared 
with 40% in 1945 (and probably less than 
1% in 1930). 

Thus, instead of losing out in world posi- 
tion because of the declining ratio of U. S 
reserves to total world reserves, American 
share of total world reserves has more than 
held its own—representing today probably 
65% against the 58% in 1930. 

In addition to this, without question 
American oil operations in the Middle East 
have advanced understanding between the 
West and the East. On the whole, American 
oil operations abroad have been of a char- 
acter and on a plane to serve well the Fre« 
World in these times of tension. 


“Sowing the Petroleum” 


The phrase, “Sow the Petroleum,” refers 
to the practice of plowing back petroleum 
revenue into public works and projects 
designed to stimulate agriculture and di- 
versification of industry in underdeveloped 
countries. 

In the Middle East, in a relatively few 
years, revenue from oil investment has 
brought to a desert people standards of 
living which normally represent the prog- 
ress of centuries. Health standards have 
been transformed. 

Water supplies have been created by 
drilling wells which make it possible for 
once barren areas to produce more of their 
own food. 

Oil-company employees have been 
taught not only the skills essential to their 
jobs at the drilling rigs or refineries, but 
also the “three R’s,” typing, bookkeeping, 
nursing and other subjects. Particularly 
promising employees have been sent to 
universities. 

Doctors, engineers and teachers do and 
will continue to come from these programs, 
and they will enable the countries to press 
forward with increasing vigor and speed, 





for such policies have a cumulative benefit 

The evolution of “sowing the petroleum” 
shows the oil companies as spearheading 
the movement toward better living in 
underdeveloped countries. Certainly, an 
objective view points to them as having 
introduced the economic, social, medical 
and educational advancement which justi- 
fies an expressed evaluation of their efforts 
as a private Point Four program. 

That the maintenance of a vigorous and 
prosperous oil business abroad which con- 
tributes immeasurably to the raising of liv- 
ing standards has served as a bulwark 
against the spread of communism cannot 
be doubted. Furthermore, company policies 
which are based upon the premise that 
what is good for the country is good for the 
company, which see to it that nationals 
are given maximum employment, which 
require full compliance with local laws and 
customs, all serve to promote amity among 
nations 


Post-War Aid to Europe 


As a means to meet anticipated high 
demand and to relieve the drain on Ameri- 
can sources, Middle East oil was stipulated 
to fill Marshall Plan requirements wherever 
possible. In fact, that there had been de- 
veloped huge Middle East reserves made it 
practical for European industry, which had 
been based primarily on coal, to switch to 
petroleum. The large American oil com- 
panies played an outstanding role in the 
success of the Marshall Plan. 

The Economic Cooperation Adrninistra- 
tion, which directed the Marshall Plan, 
recognized that petroleum was one of the 
key commodities, if not the key commodity 
of the European Recovery Plan. E. Groen, 
secretary of the Netherlands Government 
Office of Petroleum, reporting on the pe- 
troleum results of the Marshall Plan for 
ECA before the Third World Petroleun 
Congress in 1951, said, “Fairly soon after 
the end of World War II, the American 
companies made no small contribution, by 
supplying their traditional share in the 
market, to the reactivation of the European 
economy.” Financing of refineries in these 
countries with Marshall Plan money was 
very much a part of the program 

In addition, Jersey Standard, Socony and 
Caltex (Standard of California and Tex- 
aco), on their own and using their own 
money, launched extensive refinery-build- 
ing programs in Europe. To provide the 
equipment and services available only for 
United States dollars and, to some extent, 
to expedite construction schedules the com- 
panies made substantial direct dollar in- 
vestments in anticipation of subsequent 
dollar dividends. Thus the financing of 
refinery construction by American com- 
panies resulted in huge savings to the 
countries of dollar outlay and helped to 
effect swift and direct European recovery 

That these companies did, and could, aid 
in Europe’s post-war recovery stemmed in 
no small part from their position in the 
Middle East. Rehabilitation and expansion 
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of Europe’s industries and hence its eco- 
nomic life became increasingly geared to 
oil—Middle East oil. And not to be over- 
looked is that the United States, too, can’t 
get along without it. In other words, the 
potency of American initiative in develop- 
ing great sources in that area as affecting 
Free World post-war recovery and con- 
tinuing prosperity is a simple matter of 
record. 


Emergency Plan of 1951 


Few Americans realize that the nation- 
alization and loss of Iranian oil in 1951 pre- 
sented a serious threat to the Korean War 
effort, to the defense and rearmament pro- 
gram of the United States and to NATO. 
In June 1951, the last tanker had been 
loaded at Abadan. The Free World 
abruptly had lost 610,000 barrels a day of 
crude oil and products. Quickly the United 
States Government countered by forming, 
through the Petroleum Administration for 
Defense, the Foreign Petroleum Supply 
Committee. It drew up a “voluntary agree- 
ment relating to the supply of petroleum 
to friendly foreign nations,” and invited 
nineteen American oil companies engaged 
in foreign operations to join the committee. 
Conspicuous among them were the five 
mentioned large so-called international 
American concerns. , 

The committee’s plan of action called for 
increases in crude oil production in 11 
countries and for a rise in product manu- 
facturing in 27 nations. Arrangements were 
made among the participating companies 
for the purchase, sale, loan or exchange of 
crude oil and refined products for the most 
efficient use, without regard to ownership, 
of terminal and storage facilities, tankers 
and pipelines and other installations. 

By the end of 1951 the committee’s ef- 
forts had averted any setbacks to rearma- 
ment which might have resulted from lack 
of oil and also had replaced much of 
Iranian production which Iran’s huge 
Abadan refinery formerly had supplied to 
Europe and to India, Pakistan, Malaya and 
West African countries. By July 1952 the 
Petroleum Administration for Defense had 
approved schedules of various transactions, 
involving 19,500,000 barrels of crude oil and 
26,500,000 barrels of refined products. 

“I am certain, and this I say very delib- 
erately, that the direction of those millions 
of barrels to points of need plus the effec- 
tive expansion of free world tanker ca- 
pacity made possible by rerouting under 
the plan of action contributed heavily to 
the salvation of the free world’s defenses,” 
Secretary of the Interior Chapman and 
PAD director, declared. 


The Iranian Consortium 


After Iran’s ruinous experiment with oil 
nationalization, the Free World could not 
afford to let that nation go by default to 
communist Russia. It is no accident that the 
participants in the Iranian oil agreement of 
1954 were called a consortium which Web- 
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ster defines as: “Any business or banking 
agreement or combination to assist another 
nation.” The first five American oil com- 
panies participating were Jersey Standard, 
Socony, Texaco, Standard of California and 
Gulf. 

Today Iran is pointed to as “the calmest 
country in the troubled Middle East.” 


Department of Justice Clearance 


In all these eventful happenings—the 
1928 Iraq oil agreement, the 1951 Oil 
Emergency Plan, the 1954 Iranian oil agree- 
ment and the present Middle East Emerg- 
ency Committee Plan for Europe—a glaring 
Government inconsistency is shown. In the 
national interest, the State Department 
(latterly with the Interior Department im- 
plementation) urged on or invited, Ameri- 
can companies into agreements among 
competitors during world wide emerg- 
encies. Naturally, American companies 
would not, and will not, voluntarily join 
each other or with foreign competitors and 
thus invite antitrust action. Therefore, in 
every case, under State Department urg- 
ing, the Department of Justice has given 
its consent, although sometimes strictly 
qualified. 

After the Foreign Petroleum Supply 
Committee’s successful 1951 plan for action, 
the Justice Department, which had con- 
sented, turned upon the companies and 
filed the two suits, although the agreement 
itself was specifically not involved. As in 
the case of the launching of the present 
Middle East Emergency Committee’s plan 
of action, at the time of the Iranian agree- 
ment the cartel and price suits had been 
filed. Notwithstanding, in 1954, the State 
Department invited the participation of the 
five companies accused of constituting, 
along with Anglo-Iranian and Royal Dutch- 
Shell, themselves members of the consor- 
tium, a gigantic cartel in restraint of com- 
petitive trade. 

The inconsistency of government policy 
becomes apparent. American companies 
which were, and are, in a position, when 
called upon, to render vital services to 
their country in times of emergency and 
willingly do so at the call of one depart- 
ment, are under indictment by another 
department. But the bigger question is that 
our Government, because of inconsistency, 
undermines the very objective it is seeking; 
namely, strategic oil security and needed 
supplementary supply for our own tre- 
mendous requirements. 


Damage Done by Suits 


For few Americans realize how damaging 
were the published charges of the court 
actions against the American cil companies 
when they were made in 1952. The formal 
answers to the court made in 1953 by the 
companies in the cartel case raised ques- 
tions worth serious study. For instance: 

Can the United States government 
regulate business conditions in the 
Middle East and infringe on sover- 


eignty through the instrumentality 
of our antitrust laws? 

By insisting that American com- 
panies comply with standards to 
which their foreign competitors are 
in no way obliged to adhere, Ameri- 
can companies will be strait jacketed, 
put at a disadvantage. 

The end might be the forced 
withdrawal of American business 
interests. 

Attempts by the United States to 
enforce its antitrust laws abroad can 
be interpreted as a new form of eco- 
nomic imperialism. 

Cast in such a role the United 
States faces grave perils in the Mid- 
dle East. Russian communist ac- 
tivity is struggling to fertilize the 
area for just this. Ouster of Ameri- 
can companies could result. 

The allegations of antitrust viola- 
tions are interpreted in the Middle 
East as official and outright U. S. 
Government repudiation of its own 
nationals in the conduct of their 
business. 

The stakes transcend private inter- 
ests. 

As to the “overcharging” suit, a Middle 
Easterner told me: “To us in the Middle 
East, it is not only incredible but it is pre- 
sumptive and untenable in international 
law, that an American court be asked to 
rule on the price structure in a way that 
takes into consideration only the interests 
of the American consumer. What about 
Saudi Arabians to whom oil is bread and 
butter?” He called the suits “one of the 


_ biggest blunders in the history of Ameri- 


can foreign relations.” 


Petroleum’s Unique Position 


Through the efforts of these companies, 
the United States has potential access to 
billions of barrels of oil, to pipelines, tank- 
ers, refineries, terminals and marketing fa- 
cilities abroad, which it would not other- 
wise have had. 

While the suits hang over their heads, 
the five companies which have done most 
to secure our world oil position remain 
vulnerable to attack and innuendo. 

Reviewing all the above facts and con- 
sidering the outstanding achievements of 
the large American oil companies abroad 
not only commercially but socially and 
diplomatically, it is difficult to discern an 
activity “at the expense of the American 
people.” 

Petroleum occupies a unique position in 
the destinies of our country and the Free 
World. It seems to me that there is a press- 
ing need to clear up Government incon- 
sistency. The status of American overseas 
operations should be carefully considered 
in relation not only to the control of stra- 
tegic reserves in case of war but also in 
relation to the contribution these activities 
make to the prosperity of nations and to the 
raising of living standards in underdevel- 
oped countries. END 
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the most surveyed well in the world 
is right in Schlumberger’s “backyard” 


It is our specially constructed test well, completed in 1948. 
Since then, more than 6500 test surveys have been run... more than 


two-a-day every day of the year. 


Nearly 800 complete Schlumberger Field and Off-shore Units have logged 
time at this test well in the past 9 years. It is specially 

constructed so that the test engineer can run actual 

down-the-hole surveys. Thorough check-outs are given every 
Schlumberger instrument control panel and recorder. This has involved 


the logging of more than 5,200,000 feet of hole. 


ses 


SCHLUMBERGER 


In combination with this test well and other field simulated 
conditions in our laboratories, every Schlumberger Field Unit 
has proved its accuracy and dependability 


before it rolls up to your well. 


The purpose of this exhaustive pre-field testing program, of 
course, is to insure the very highest quality field performance... 


Schlumberger quality . .. from the very beginning. 


Schlumberger---t0O be sure! 
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Aerial view of Shell’s offshore platform showing one pontoon (in foreground) 
partially sunk, and the other (in background) still in position, although 


badly damaged. 


j po outbreak of hostilities at Suez, plus 
two dry holes and a wrecked Shell rig off 
the Qatar coast, have brought offshore ex- 
ploration in the Persian Gulf nearly to a 
standstill. 

In Iran, interest has been shown in off- 
shore areas outside the three-mile limit 
which is held by the consortium offshore 
from low-water mark. Among the bidders 
who have made the trek to Teheran is 
Christian F. Dohm, president of the Cono- 
rada Petroleum Corp. Conorada represents 
the combined interests of Continental Oil 
Co., Amerada Petroleum Corp., and The 
Ohio Oil Co., and, between them, they share 
extensive knowledge: of offshore work, 
through their operations as part of the 
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CATC group which has been working in 
the United States tidelands. Other com- 
panies which are known to be interested 
include most of the majors, such as Jersey 
Standard, Royal Dutch Shell, British Pe- 
troleum, Ente Nazionale Idrocarburi (the 
Italian government’s company), and the 
H, L. Hunt oil interests in Dallas, Texas. 
Negotiations for rights off the Iranian 
coast (as well as onshore) have to be con- 
ducted with the government’s National 
Iranian Oil Co., which is known to have 
some extravagant ideas concerning the 
possible size of Iranian reserves. For ex- 
ample, it has estimated its total possible 
reserves at about 500 billion barrels, an 
amount more than twice as large as esti- 
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mated proved reserves for the world as a 
whole at the end of 1956. The recent dis- 
covery at Qum did nothing to dispel this 
idea, and it has made the government dif- 
ficult to deal with. 

Temporarily at least, most Middle East 
negotiations are halted until the dust set- 
tles. The Arab hostility toward British and 
French actions in the Sinai peninsula, how- 
ever, undoubtedly has worsened the bar- 
gaining position of those countries’ com- 
panies. British Petroleum Co. was reported 
to have retained a favorable, if not a pref- 
erential, position in Iran for new rights 
following the consortium negotiations. The 
new circumstances have undoubtedly 
changed this. 
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Part of a capsized 1,800-ton pontoon, part of Shells offshore drilling platform, is shown after a storm on De- 


cemlter 27. Preparations were underway for towing to Voha when a heavy cross-sea separated the supporting 
1,800-ton pontoons and severely damaged the main structure and steel legs of the platform. 


The consortium, with 17 companies in- 
volved, has a good record of operation, 
and might have the inside track on bidding. 
While the offshore rights they have now 
only extend the indicated three miles from 
low-water mark, they have the offshore 
rights to the waters surrounding Iranian 
islands. They reportedly are rigging up for 
an offshore test at present. 

Across the Persian Gulf, offshore con- 
cessions are held down to the tip of Muscat 
and Oman. The farthest south is held by 
Petroleum Concessions Ltd., a subsidiary of 
the Iraq Petroleum Co., which is owned 
2334% each by Cie. Francaise des Pétroles, 
British Petroleum Co., Royal Dutch-Shell, 
and Near East Development Corp. (jointly 
owned by Jersey Standard and Socony Mo- 
bil Oil Co.)—with 5% owned by Participa- 
tions Ltd., the C. S. Gulbenkian estate. No 
drilling has been done as yet on this 1,200- 
square-mile area. The next concession, fol- 
lowing the Persian Gulf upward, is the 
Dibai concession which is held jointly by 
British Petroleum Co. and Cie. Francaise 
des Pétroles, with 2/3 interest accruing to 
BP. No drilling has been done as yet on 
this 12,000-square-mile area, but an ex- 
ploratory well is planned this year about 
20 miles off the small island of Das, some 
60 miles north of the Trucial Coast main- 
land. A base camp is now being set up on 
the island; and a drilling barge, purchased 
in Germany, now is being assembled for 
work in the area. The estimated cost is 
about $14 million, and the rig will be 
capable of drilling a maximum of 15,000 
ft in up to 50 ft of water. The company has 
done extensive geological and geophysical 
work in the past in the area; during 1956 a 
survey party on the “Astrid Sven,” a pas- 
senger-cargo ship, did some work carrying 
on the 1954 work which divers from the 
“Calypso” and the Geomarine Service In- 
ternational ship “Sonic” had done. 

The most active explorer has been Shell 
Overseas Exploration Co., which has a 10,- 
000-square-mile marine concession off 
Qatar, acquired in 1952. Two wells were 
drilled by the company. The first, Matvakh, 
was located about 36 miles north-northeast 
of Doha, the capital of Qatar, and about 5 
miles offshore. It was abandoned at 6,700 
ft. The second well was at Idd al Shargi, 
about 45 miles east of Doha. This well went 
to 12,000 ft with no oil discovery, and it 
brought the total expenditure on the ef- 
fort to about $21 million. A third well was 
planned in the early months of 1957; but 
Shell’s mobile oil-drilling platform, de- 
scribed and illustrated in World Petroleum, 
July 1956, p. 64-7, was wrecked 50 miles 


Abu Dhabi Marine Areas Ltd., owned two-thirds b 


Petroles, will drill a deep text off Das Island in the 
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off the coast of Qatar in the Persian Gulf. 
The structure and ancillary equipment are 
considered a total loss. 

One laborer is known to have died, and 
a number of others are missing, as a result 
of the accident which occurred during the 
towing of the platform to Doha for modifi- 
cation. There were no casualties among the 
European technical personnel. 

At about 11:00 pm the wind changed di- 
rection, and a heavy sea developed from 
the northeast across the prevailing north- 
westerly swell. The two 2,000-ton pontoons 
on which the platform was being supported 
for towing broke loose and caused damage 
to the electricity-generating machinery on 
the structure, and all the lights were ex- 
tinguished. The platform legs were dam- 
aged, and the helicopter landing stage col- 
lapsed—though the helicopter escaped. 
Soon after midnight it was decided to with- 
draw all personnel from the platform. One 
of the pontoons is reported to have sunk 
subsequently, and further major damage to 
the platform has been sustained. 

The structure was a movable island rest- 
ing on eight legs which were not pile- 
driven into the seabed. When being moved, 
the two 1,000-ton pontoons were lowered 
and fastened to a steel platform beneath 
them; the legs were then raised, and then 
the platform towed away. The company 
undoubtedly will consider closely the ad- 
visability of further work in the area, since 
initial results were disappointing and the 
steel shortage will mean that many months 
will have to transpire before the platform 
can be put back in operation. 

The Persian Gulf is nowhere over 600 
ft, a depth which soon may be in the range 
of feasible drilling. However, at present 
drilling is limited to about 60 ft, since there 
are very strong currents, tides, and winds. 
Only about one-third of Shell’s Qatar con- 
cession is less than 60 ft deep. 

Kuwait, the oil-rich sheikdom at the 
head of the Persian Gulf, called for bids 
more than a year ago on offshore areas. 
The two owners of the Kuwait Oil Co. 
(which has the offshore rights to a dis- 
tance of six nautical miles from low-water 
mark), British Petroleum Co. and Gulf Oil 
Corp., definitely have indicated they are 
not interested. A draft concession was 
passed around to interested companies dur- 
ing 1956. It contained the standard 50-50 
principle, and the usual general terms 
found in Middle Eastern concessions. No 
action has been taken as yet, partly be- 
cause the area available for concession is 
still ill-defined. Generally, the offshore 
rights of riparian states is considered to 


British Petroleum and one-third by Cie. Francaise des 
ersian Gulf later this year. This is the habor base camp. 
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extend to the middle of the gulf; but some 
states, such as Iran, claim islands as far 
away as Bahrain. Second, the government 
of Kuwait is said to prefer development by 
a single entity, which would mean that 
several would have to form a group to 
handle the high cost of bonus and othe: 
payments combined with exploratory costs 

The procedure on bidding so far has been 
of an exploratory nature. After calling fo 
bids, it is understood the offers will be 
canvassed and the three highest asked to 
compete with one another. 

The most successful exploration offshore 
to date has been by Aramco. The com- 
pany obtained the offshore rights from 
Arabia during 1947 and 1948, when it gave 
back some of the “preferential” area of its 
concession. It now has the Middle East's 
only offshore field, Safaniya. This field has 
a proved area of 69,300 acres, producing 
27 API gravity oil from around 5,560 ft 
It was discovered in 1951, and at the end 
of 1956 had about 14 wells. All are shut 
in pending completion of an under-water 
pipeline, which should permit production 
during 1957. Originally it was planned to 
have crude flowing in the second quarter 
of this year, but the Middle East unrest 
may have delayed this. The line being con- 
structed is 140 miles long, 22 in. in diam- 
eter, and will go to Ras Tanura refinery 

Large areas remain open in the offshore 
Middle East. That area offshore from Iraq 
has not been explored yet; the Neutral 
Zone is still open outside the three miles 
offshore held by the two independents, 
Getty Oil Co. and American Independent 
Oil Co. (Aminoil). South along the Trucial 
Coast, below the Petroleum Concession 
Ltd. area, there are areas open around the 
peninsula. END 













“‘When I die, my sons,” 
said the old Arab sheik, 
“‘you, Ibrahim, will receive half 
of my property. You, Abdul, 
will receive one-third, and little 
Omar, one-ninth’’. 

When their father died, the 
brothers were embarrassed to find | 
that the property consisted of 
seventeen camels. However, a friend 
of their father helped them to solve the 
problem by lending them yet another camel, 
with the result that Ibrahim now owns nine 
healthy camels, Abdul is very proud of his six, 
and little Omar cannot decide which of his 
two he likes the better. 

And the eighteenth camel ?—it was returned to their 
father’s friend. It had made the distribution possible, 
but yet remained quite unaffected itself—just as — 

a catalyst will speed up a chemical reaction 
without being affected in any way itself. 














CATALYSTS FOR RESEARCH AND PRODUCTION 


PETER SPENCE & SONS LTD - WIDNES - LANCASHIRE 
ALSO AT LONDON AND BRISTOL 


WORLD PETROLEUM 








effluent refrigeration 


Low-cost alkylate 
FOR MOTOR OCTANE 












Isobutane 
Recovery 


FEBRUARY, 





Acid Settler Effiuent 












Fresh Acid I Spent Acid 





—— _—_> 


















Isobutane 


>< 
Recycle 


Press. Red’g. Valve 


Feed 








~~ 
-—— 
- 








Alkylate 


—_" 





Isobutane and 
Alkylate Rec’y. 
Exchanger 


Isobutane 
ee Recycle 


H2SO4 consumption—as low as O.3 |b per gal of alkylate 


FFLUENT REFRIGERATION, the most important 
E advance in alkylation technology in 15 
years, now classifies alkylation as a most valuable 
process technique for production of the higher 
octanes. A substantially decreased acid consump- 
tion, higher yield of higher octane and a reduc- 
tion in fractionation requirements for motor 
alkylate production are the major factors respon- 
sible for this most important process improve- 
ment. 

An effluent refrigeration alkylation unit de- 
signed by Foster Wheeler is now being con- 
structed for a major mid-western refiner. Capacity, 
3,800 bbl per day of motor alkylate. 


Flow description: Feed, mixed with recycle 
isobutane, enters reactor through heat exchanger. 
Thorough agitation with sulfuric acid, and high-iso- 
butane ratio maintain optimum reaction conditions. 
Total reactor effluent separates in acid settler, acid 
returns to reactor. Hydrocarbon effluent from settler 
flows through pressure reduction valve into cooling 
coils in reactor maintaining predetermined tempera- 
ture therein. Vapor and liquid separate in suction 
trap. Vapor, mainly isobutane, is recovered and re- 
turned to reactor. Liquid is pumped through heat 
exchanger to fractionation system where recycle iso- 
butane and product alkylate are recovered. For fur- 
ther information write to Foster Wheeler Corpora- 
tion, 165 Broadway, New York 6, N. Y. 
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MIDDLE EAST 
TRANSPORTATION PUZZLE 


fPHE impact of the Suez Canal nationaliza- 
I tion and invasion has shifted fundamen- 
tally the balance of power in the Middle 
East—elevating the prestige of both Russia 
and the United States and diminishing that 
of Britain and France. Apart from its home 
political effects, such as the resignation of 
Eden and its possible effect on the United 
States’ elections, the new alignment of 
powers already has brought about a revolu- 
tionary change in US policy—referring, of 
course, to the new Eisenhower doctrine for 
the Middle East. 

This is the basic change which has oc- 
curred, but there have been other changes 
as well. Most noticeable to the oil-producing 
Arab states is the decline in their income. 
Oil shipments to Europe have declined to 
slightly over a million b/d, of which around 
330,000 b/d is going by Aramco’s pipeline 
to the Mediterranean and the rest by tanker. 
This compares with about 2,350,000 b/d 
normal flow, and it entails a cut in produc- 
tion in the Middle East of 35% to 40%. The 
result is a decline in income in excess of a 
million dollars a day—roughly one-third. 

Iraq is the most affected, since it now 
only can export production from the Basrah 
field—there is no pipeline from the big 
Kirkuk field to the Persian Gulf. This means 
a reduction of around three-fourths in in- 
come and production. It will damage Iraq’s 
economy and possibly the prestige of Nuri 
es-Said’s pro-western. government as well. 

Europe’s consumption has been reduced 
by about 17% for a period of several months. 
There will be a big drain on dollar reserves, 
and upward pressure on prices and freight 
rates. 

Assuming that the crisis will blow over 
eventually, even though the effects of in- 
creased Russian penetration in the area will 
remain, the old problem of getting the oil 
to market and meeting demand increases of 
the world is still with us. The first and most 
vital job, of course, is to clear the canal and 
repair the pipelines as soon as possible. 

United Nations salvage teams under Gen- 
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eral Wheeler have at last begun clearing the 
Suez Canal of sunken ships, continuing 
work previously carried out by salvage 
vessels of the United Kingdom and France, 
whose operations ceased when British and 
French troops left Port Said. 

Three salvage teams are on this opera- 
tion, i.e., from Port Said to El Fordan, from 
El Fordan to Lake Timsah, and from Lake 
Timsah to Suez. It is estimated, by General 
Wheeler, that the first part of the operation, 
i.e., clearing a channel for vessels of up to 
25-ft draft, will be completed by early 
March and that vessels of maximum draft 
of 34 ft 6 in. would be able to pass through 
the canal by May. 

These dates seem to be somewhat opti- 
mistic; but, if they can be met and the 
channel cleared—which is at least 185 ft 
wide—then any of the modern tankers 
could pass southward through the canal 
under ballast. This would shorten the round 
journey from the Persian Gulf to European 
ports by about 20%, since it is estimated 
that a tanker going round the cape both 
ways can only carry 60% of the cargo it 
would carry making the voyage both ways 
by the canal; whereas going in ballast 
through the canal this would be raised to 
80%. 

If General Wheeler’s estimates are not too 
optimistic, it is possible that supplies of ME 
crude to Europe can be increased materially 
by May. 

Sabotage of Iraq Petroleum Co. pipelines 
by Syrian soldiers, at the end of October, 
put a stop to export of crude from Kirkuk 
and Mosul fields. Extent of this sabotage 
is not known, since Syria has withheld entry 
permission for IPC. Responsibility for the 
damage has been assumed by Syria; so there 
are faint hopes that the start of these re- 
pairs will not be too long delayed. If engi- 
neers and technicians of IPC can get on 
with the job—with free access, unhampered 
in their work, and with adequate protec- 
tion—it would only be a matter of weeks 
before a partial flow of oil to the ports could 





be started. However, since the extent of 
the damage to the pumphouses is not yet 
known, no estimate of the time required for 
full operation can be made. 

Assuming full transit through the canal 
is restored, along with IPC’s lines to the 
Mediterranean, consideration again can be 
undertaken of the future transportation 
problems in the Middle East, which is being 
pushed at a tremendous rate by the grow- 
ing consumption needs of Europe, the 
world’s largest crude importing market. 

Under any ordinary circumstances, tank- 
ers are the safer mode of transport from a 
political point of view, especially where 
pipelines are forced to cross the territory 
of other nations, as are the Middle East 
lines to the Mediterranean. 

On the other hand, logistics—from the 
point of view of steel supply and expense— 
greatly favor pipelines. Modern pipelines, 
with cathodic protection, have a very long 
life; and maintenance costs for the line itself 
are not unduly high, nor are those of pump- 
ing equipment. There is a full-time one- 
way flow of crude oil which, except in case 
of a breakdown, can be continued for 365 
days of the year, 24 hours a day; and, pro- 
vided standby tankage is available at either 
end of the lines, there should be no delay— 
except from weather causes—in the loading 
of tankers at the discharge end of the pipe- 
line. 

Compared with the tanker of 30,000 dwt, 
with a speed of 14 knots, there is a saving 
of steel in building a pipeline such as that 
of an organization like Tapline, Aramco’s 
company operating the huge pipeline to the 
Mediterranean from Saudi Arabia. 

It is generally agreed by the main tanker 
companies that an average modern tanker 
can make seven or eight roundtrips per year 
between Persian Gulf ports and western 
European ports, and that a similar tanker 
running between the Mediterranean oil 
ports and the same destination can make 14 
to 15 roundtrips per year. These figures 
allow for off-time for repairs and main- 
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tenance. Although Tapline is handling about 
320,000 b/d, it safely can be assumed that, 
with increased pumping facilities, this figure 
could be raised to 500,000 b/d—which figure 
would apply to a new line of similar size if 
it were built. 

A duplication of this line, with an outlet 
at a selected point on the Mediterranean, 
would be quite possible. Tapline is 1,068 
miles long, and a duplication of it would 
mean the provision of some 302,000 tons of 
steel—including pumps, pumphouses, etc. 

The 30-in. to 32-in. line of Iraq Petro- 
leum Co. from Kirkuk to Bahrain, which is 
550 miles long and was completed in 1952, 
cost $114.8 million. It is estimated, however, 
that a duplicate of this line, owing to in- 
creased labor rates and prices of materials, 
would cost about 40% more, i.e., about 
$162.4 million. As conditions for building a 
line to the Mediterranean seaboard are 
similar to those obtaining in Iraq, it is a 
fair assumption the cost per mile for a 
similar-sized pipeline would be about the 
same—making a total, say, of $456 million. 

If one takes the minimum figures for 
voyages per year from Persian Gulf and 
Mediterranean ports to western European 
ports of the average modern tanker, it will 
be seen that only half the number of tank- 
ers of equal size and speed will be required 
to transport oil to European ports for the 
Mediterranean service against the Persian 
Gulf service. A 30,000 dwt tanker working 
from the Mediterranean ports, and making 
14 complete voyages per year, would trans- 
port about 420,000 tons (3 million bar- 
rels) of crude and, therefore, to handle to 
throughput of a new line, some sixty 30,000 
dwt tankers would be required; but, if the 
crude had to be hauled from the Persian 
Gulf, this number would be doubled. 

Present costs of 30,000 dwt tankers run 
at about £80 ($224) per deadweight ton or 
$6.7 million per ship; so the 60 tankers men- 
tioned, at present costs, would run to about 
$402 million, as against the cost of $456 mil- 
lion for a pipeline of the same capacity. The 
steel required for the building of 60 tankers 
of this capacity would be about 500,000 tons. 

The provision of this extra number of 
tankers also would tax to the utmost the 
building capacity of world’s shipyards—the 
deadweight capacity of the world’s tanker 
fleet, over the past 7 years, having increased 
at a net rate of about 2.4 million tons per 
annum (this includes deduction from the 
building capacity of tankers which have 
been lost at sea, transported to other serv- 
ices, or broken up). 

Therefore, it would appear that from the 
point of view of capital expense and also 
consumption of steel—which is not in over- 
abundant supply at present—the building 
of trans-Arabian pipelines to avoid the pas- 
sage through the canal has many points in 
its favor—provided, always, that the politi- 
cal conditions in the relevant Arab coun- 
tries remain stable, and that appetites for 
undue income increases do not get out of 
hand. 

Another side of the picture is that of the 
canal itself. Assuming that some compro- 
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mise will be arrived at to solve the present 
difficulties, and that in the future the canal 
will function to full capacity; further, that 
the improvements which already had been 
budgeted for by the Suez Canal Co. will be 
carried out, an estimate can be made of the 
canal’s capacity. 

The improvements include deepening and 
widening of the channel so that vessels of 
deeper draft can pass through. At present 
the standard maximum draft for vessels is 
34 ft 6 in.; but, in the case of certain vessels, 
a certificate to enable them to load down 
to 35-ft draft can be obtained. When the 
projected improvements have been com- 
pleted, it is expected the maximum size of 
tankers which can pass through the canal 
fully loaded will be 40,000 dwt, and at least 
one of the major tanker owners is budgeting 
on that figure. 

This would rule out the passage of some 
of the new mammoth fast tankers through 
the canal with a full cargo, but probably 
would not rule out their passage south in 
ballast; so the outward voyage could be 
made via the cape, fully loaded, and the 
return one as above. 

Some 67 million tons of crude oil and 
petroleum products passed northwards 
through the canal in 1955, and possibly a 
larger amount could have been handled if 
required. It has been estimated that the 
capacity of the Suez Canal for northward 
transport of petroleum, after completion (if 
ever) of the program of improvements— 
which the old company had in hand—will 
be about 160 million to 170 million tons per 
annum (3,200,000 b d to 3,400,000 b/d). Any 
increase in excess of this amount would re- 
quire the cutting of a further canal, plus 
a large increase in the pipeline capacity 
across Arabia, or the provision of large 
speedy tankers traveling round the cape, 
or a combination of all three methods. 

The mammoth fast tanker carrying crude 
oil via the cape to the USA and European 
ports has much to recommend it from a 
long-term standpoint. The time taken for 
building, say, a 100,000 dwt tanker is not 
much longer than that for building a vessel 
half the size. The same berth will serve; the 
steel required for the larger vessel would 
not be twice the amount required for the 
smaller one; nor would the crew required 
for running the vessel be double. On the 
other hand, there are relatively few yards 
which have the accommodation for the 
building and launching of these very large 
tankers, and drydocks capable of taking 
them in for overhaul and repairs are fewer 
still. However, this is not an insoluble dif- 
ficulty; and there is little doubt that, if a 
number of these large tankers are required, 
the necessary facilities will be provided as 
a natural business measure. Recently sev- 
eral shipyards, both in the UK and on the 
continent, have announced they are pre- 
paring berths for the building of these 
mammoth tankers up to 100,000 dwt. 

This question of supertankers has vari- 
ous possibilities, apart from the actual 
building of them and putting them into 
commission. The majority of them have a 





speed of at least 15 knots; in fact, the 
“Spyros Niarchos,” on its latest voyage from 
the Persian Gulf to the south of France, 
averaged 17.34 knots for the whole voyage. 
This increase of 2.34 knots over 15 knots 
means that such a tanker could make one 
more voyage per year to European ports, 
from the Persian Gulf around the cape, than 
the 15-knot tanker—thus increasing its an- 
nual capacity. The carrying capacity of the 
world’s tanker fleet, therefore, depends on 
speed as well as size. 

By 1965 Middle East demand is estimated 
to rise to 6.2 million barrels per day and, 
by 1975, to 13.2 million—almost as much as 
the total world consumption in 1955. 

With modern scientific reservoir work- 
ing, it can be taken as axiomatic that a field 
will not be overproduced, and also that the 
annual production of a company is a com- 
promise between the working of its fields 
and demand for its crude; and that one 
aspect affects the other. Also, in the main, 
it can be stated that, if increased produc- 
tion—within reason—were required by any 
one company in the Middle East, it would 
only be a question of lack of handling facili- 
ties which would prevent this increase, and 
not lack of oil. It follows, then, that in future 
years, as demand increases, this will entail 
increased handling facilities 

The Iraq Petroleum Co. and its associates 
have announced that, prior to the com- 
mencement of the canal crisis, they had 
inaugurated a survey for a pipeline to run 
only through Iraq and Turkish territory; 
this preliminary survey now has been com- 
pleted, and it shows that, from a technical 
standpoint, such a line is quite feasible. 
Suggestions have also been made regard- 
ing a pipeline from Kuwait through Iraq to 
a Black Sea or Mediterranean port, but no 
confirmation of this can be obtained. It 
would appear that the most feasible project, 
and one easiest of carrying out, would be a 
duplication of Tapline 

The cutting of a new canal from the top 
of the Gulf of Akaba to the Mediterranean 
has been proposed; but, to avoid Egypt, 
that would mean passing through Israel, if 
the shortest route is to be taken, and the 
approach to the inlet would be commanded 
on one side by Saudi Arabia and on the 
other by Egypt—which countries are not 
exactly friendly to Israel. 

Still another suggestion has come from 
Aristotle Onassis, one of the largest in- 
dependent tanker owners. He has suggested 
pipelines paralleling the Suez Canal, which 
could unload large tankers to go through 
the canal and reload at the other end. At 
present large tankers may unload at Aden 
and pass through the canal to reload at the 
Mediterranean terminals on the other side. 
It remains to be seen whether the pipeline 
idea is feasible. 

Still another idea, advanced by Captain 
Harry Russel, a tankerman with many years 
of experience in the area, is construction 
of shallow-draft powered barges of about 
50,000-bbl capacity. These could unload the 
ship and follow her through to reload at the 
other end. END 
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Part I 


THE ROLE OF 
PETROCHEMICALS 
IN SURFACE COATINGS 


















N 1856 manufacture of surface coatings 

(paints, varnishes, lacquers) consumed 
some 6 billion pounds of chemical products 
with a combined worth of $700 million. 
Roughly one-half of this expenditure goes 
to chemical products which are, at least in 
large part, derived from petroleum sources. 

Following is the consumption pattern in 
1956, as estimated by Burrell.’ 
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In Table I the categories appear in order 
of their importance as customers of the 
petrochemical industries. Thus, resins in 
surface coatings consume pythalic anhy- 
dride, glycerol, phenol, formaldehyde, etc., 
intermediates which are derived from pe- 
troleum hydrocarbons in rapidly increasing 
measure. 

At the other end of the scale, colors— 
primarily inorganic pigments such as zinc 


TABLE I oxides and titanium oxide plus organic 
Consumption in lakes and toners—are mostly outside the 
Raw-Materials Class Suspaes endings realm of petrochemicals. Also, oils and fatty 
i “a acids of interest for paint and varnish 
esins . . . 
Solvents and plasticizers 102 formulation are derived almost entirely 
Chemicals 44 from animal and vegetable sources. This 
Additives 18 class includes linseed oil, tung oil, soy oil, 
Oils and fatty acids 95 im , . : 
Felers 291 dehydrated castor oil, fish oil, etc. (listed in 

$700 order of their dollar sales). 

Fig. 2 Vinyl-Acetate Production Facilities at Calvert City, Ky. (Courtesy Air Reduction Co.) 





by Peter W. Sherwood* 


Petroleum-derived chemicals play a significant part 
in the formulation of modern surface coatings which 
now has become an industry with sales totaling $700 
million annually. 


In considering the surface-coatings in- 
dustry as a market for petrochemical prod- 
ucts, our attention, therefore, is concen- 
trated above all on the categories: resins, 
solvents and plasticizers, and chemicals. 

Resins: the largest of these groups serves 
as the film-forming base in surface coatings. 
Various natural resins have been employed 
for centuries, but their use has been largely 
curtailed since the introduction of synthetic 
resins in the late 20’s. This development, 
more than any other, has given to surface 
coatings the versatility which is called for 
by the wide range of their applications. 

Today, synthetic resins make up all but 
7% by weight of the industry’s total resin 
consumption. In dollar volume, synthetic 
resins constitute 90% of the total. Their 
sales have experienced steady increases 
since 1937. By 1944, a 300-million-pound 
level had been reached, and 1956 consump- 
tion is reported at 800 million pounds, worth 
$220 million. This portion of the market is 
distributed according to the pattern in 
Table II. 


TABLE II 
1956 Distribution of Resins in Surface Coatings 
% of Dollar Volume 






Alkyds 41 
Phenolics 11 
Epoxies 10 
Styrene-butadiene 9 
Ureas and melamines 8 
Vinyls 6 
Other 15 


Alkyd resins are the front runner by any 
standard and, among them, the phthalic 
alkyds are in leading position. This latter 
group, which makes up 50% by weight of all 
the resins in coatings, is based on phthalic 
anhydride plus polyhydric alcohols—no 
tably glycerol, pentaerythritol, and sorbitol. 
Only 4% by weight of total resin consump- 
tion by surface coatings is the share of non- 
phthalic alkyds. These are based principally 
on maleic anhydride. In addition, some 
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headway is being made in introducing al- 
kyds based on isophthalic acid, which is 
readily available to petrochemical producers 
of phthalic anhydride and terephthalic acid. 

Phenolic resins are still in second position, 
but their importance to the surface-coatings 
industry is definitely on the decline. They 
are obtained by reaction of phenol (and its 
alkylated derivatives, especially p-tertiary 
butyl phenol, p-amyl phenol, p-phenyl 
phenol) with aldehydes—among them pri- 
marily formaldehyde. As is the case for the 
bulk of alkyd resins, raw materials for phe- 
nolics are definitely within the realm of the 
petrochemical industries. 

Epoxies are the big “comers” of the indus- 
try. Commercially introduced in the 1950's, 
this group of resins is finding rapidly grow- 
ing acceptance because it permits formula- 
tion of coatings with excellent wear and 
chemical resistance. Despite their drawback 
of high unit cost, epoxies have pushed into 
third position among resins for coatings, and 
there is little doubt that they will surpass 
phenolics within a year or so. These ma- 
terials are produced from two petrochemical 
sources: epichlorohydrin—which may be 
obtained as an intermediate product by 
modification of the synthetic glycerin proc- 
ess practiced by Shell (at Deer Park, 
Texas) and Dow (Freeport)—and bis- 
phenol-A, a condensation product of phenol 
and acetone. 

Next in importance are the styrene-buta- 
diene resins which have come to the fore 
during the past decade for the formulation 
of water-based paints. The dollar volume 
of this group is reported at 9% of all resins 
in coatings; but, on a weight basis, they 
make up about 12%—thus indicating the 
low price of styrene-butadiene resins. De- 
spite this advantage, little future growth is 
expected in this group. Should there be an 
unexpected significant growth of water-base 
paints, much of it will undoubtedly use 
resins other than styrene-butadiene. The 
chief competitors are acrylics (for higher 
quality) and polyvinyl acetate (for lower 
price). All raw materials in this category 
are derived from petroleum hydrocarbons. 

Ureas and melamines are condensation 
products of formaldehyde (or, to a much 
lesser extent, acetaldehyde) with urea or 
with melamine. As an ammonia derivative, 
urea is, of course, directly traceable to natu- 
ral gas which serves as raw material for 
more than 90% of all ammonia produced in 
the USA. The other raw material for the 
urea and melamine resins—formaldehyde— 
is obtained in part by direct oxidation of 
butane (plus some propane), but mostly 
from methanol, a commodity derived to the 
extent of about 90% from natural gas. Gen- 
ally speaking, the urea and melamine resins 
show little promise of important expansion 
in the field of surface coatings—just as their 
use in production of plastics has been stag- 
nant for some years. 

Vinyl] resins in surface coatings are, above 
all, polyvinyl chloride and PVC-polyviny] 
acetate formulations. These resins have at- 
tained a consumption of about 27 million to 
30 million pounds per year in surface coat- 
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Fig. 1 View of Oronite Chemical Co.’s Phthalic 


ings, primarily as solution resins where good 
corrosion and chemical resistance are con- 
trolling factors. Burrell' points out, how- 
ever, that vinyl-resin formulations are 
limited in usefulness because of low solids 
and poor adhesion. Consumption of vinyl 
resins in coatings has been given an oppor- 
tunity for some increase by the development 
of formulations using them as organosol 
resins (for auto finishes, durable goods) and 
as plastisol resins (for pipe linings, etc.) 

“Other” resins, the catch-all category, in- 
cludes natural resins (such as rosin modi- 
fications, shellac, damar, etc.) and cellu- 
losics. The only petrochemical products of 
any significance within this group are the 
acrylics which permit the formulation of 
high-quality water-base paints. Their main 
drawback is high unit cost. 

SOLVENTS AND P.asticizers, the second 
largest category of organic chemicals in the 
surface-coatings industry, serve to dissolve 
the film-forming resins, disperse the pig- 
ment, and lower the viscosity of the system 
for ease of spreading. Materials in this cate- 
gory are now predominantly obtained from 
the petroleum industry. 

The heavy emphasis is on the word “sol- 
vents,” since plasticizers make up only a 
small share of the market. Solvents and 
thinners, on the other hand, are consumed 
to the extent of about two billion pounds 
per year. Total annual value of solvents and 
plasticizers sales for coatings formulations 
is estimated at slightly in excess of $100 
million. An estimated breakdown is shown 


in Table III. 





Anhydride Plant (Courtesy Oronite 


TABLE Ill 
1956 Distribution of Solvents and Plasticizer 
in Surtace Coatings 
“> of Dollar Value 
Aliphatic hydrocarbons 25 
Aromatic hydrocarbons 28 
Alcohols 16 
Ketones 16 
Esters g 
Terpenes 1 
Other solvents 1 
Plasticizers 4 


The aliphatic 


petroleum naphtha) long have been the 


hydrocarbons (notably 
near-exclusive preserve of the petroleum 
industry. Since World War II, essentially 
the same statement can be made about the 
line of aromatic hydrocarbon solvents 
which consist in the main of toluene, xylene, 
and aromatic solvent naphtha 

Among alcohols, the most important ones 
for coatings purposes are ethanol, isopro- 
panol, and n-butanol. The ketones used in 
this field include acetone, methyl isobuty] 
ketone, diacetone, methyl ethyl ketone, 
mesityl oxide, isophorone, cyclohexanone 
etc. Among esters, we find above all the 
lower aliphatic acetates. All of these ma- 
terials are traceable, eventually, to petro- 
leum sources. These oxygenated solvents 
normally are used in various combination 
and in admixture with the hydrocarbon sol- 
vents or thinners previously mentioned. 

The surface-coatings industry consumes 
only a small share of the total output of 
plasticizers, most of which enter plastics 
formulations. These are essentially solvents 
of such high boiling point that they influence 
the characteristics not only of the solution, 


(Continued on page 66 


55 








CATALYTIC REFORMING 
AND DEHYDROGENATION 


A review of Recent United States Patents 


LTHOUGH this subject has been reviewed 
A quite recently (World Petroleum, Mid- 
year issue 1956), an unusually large num- 
ber of newly issued patents requires that it 
be brought up to date. The current review 
covers 53 patents from the group which 
issued between May 1 and November 1, 
1956 and is indicative of the growth of 
catalytic reforming to the second largest 
catalytic process in the Industry. Major 
subjects emphasized in this period are: 
methods of applying the fluidized solids 
technique to reforming, and preparation and 
regeneration of reforming catalysts. 


Feed Preparation 


The deleterious effect of non-hydrocarbon 
constituents in petroleum naphthas on 
platinum type catalysts has been recognized 
and an increasing number of patents deals 
with means of purifying naphtha reformer 
feeds and pretreating catalysts. D. D. Mac- 
Laren in Esso Research & Engineering Co.’s 
patent 2,760,805 describes a process and 
operating conditions for desulfurizing re- 
former feed stocks by hydrogenation. Both, 
nitrogen and sulfur compounds are removed 
from naphthas according to C. H. Watkin’s 
2,767,121 (to Universal Oil Products Co.). 
The naphthas are hydrotreated and then 
fractionated to separate gaseous hydro- 
gensulfide, ammonia and hydrogen from 
liquid hydrocarbons. In another U.O.P. 
patent (2,766,178), W. W. Johnstone re- 
moves basic nitrogen compounds from re- 
former feeds by contacting the oil with a 
water treated, sulfonated phenon-formalde- 
hyde resin. E. R. Fenske and C. G. Gerhold 
(2,766,179 to Universal Oil Products Co.) 
utilize a single hydrogen stream for both 
pretreating and reforming. Steps are taken 
to remove oxygen, sulfur and their com- 
pounds from the recycle gas after the pre- 
treating stage. 

Catalyst Preparation 

A technique for preparing an alum‘na 
base for reforming catalysts is disclosed in 
Esso Research & Engineering Co.’s 2,762,782 
(C. N. Kimberlin, Jr. and E. M. Gladrow). 
The alumina has a relatively high surface 
area and pore volume and high resistance 
to fragmentation, when employed in a fluid- 
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ized bed. It also has a very small proportion 
of pores of less than 60° A diameter. This 
base is prepared by reacting metallic alumi- 
num with amyl alcohol in a substantially 
anhydrous medium. The aluminum alco- 
holate is treated with CO, and hydrolysis 
is then effected by addition of water. The 
alumina is dried and heat activated. 

The manufacture of molybdena-alumina 
and chromia-alumina catalysts is the sub- 
ject of several patents. V. J. Anhorn, M. M. 
Stewart, and W. E. Morrow (2,758,958 to 
Gulf Res. & Dev. Co.) nitride a molybdena- 
alumina catalyst with ammonia at 9$00- 
1000°F for 1-5 hours. They claim that this 
catalyst gives higher octane numbers and 
better yield-octane relationships in the 
hydroforming of naphthas. E. C. Attane, 
G. W. Hendricks and H. C. Huffman (2,760,- 
907 to Union Oil Co. of California) prepare 
an improved supported molybdena catalyst 
by incorporating halogen, such as fluorine 
or chlorine into the carrier, either before or 
after deposition of the molybdenum oxide, 
in such a manner that the halogen is mostly 
or wholly retained by the carrier. In another 
Union Oil Co. of California patent (2,748,- 
062) T. F. Doumani discloses a catalyst con- 
sisting of an intimate mixture of: (1) a 
major proportion of alumina or silica- 
alumina gel; (2) 4-30% molybdenum oxide 
or sulfide; (3) 0.5-20% of a sulfate of cobalt, 
nickel, copper, iron or zinc; (4) between 0 
and 5% of impregnated fluorine or chlorine. 
The reforming catalyst described in Socony- 
Mobil Oil Co.’s 2,757,145 (W. A. Stover) 
consists of co-gelled chromia (25-50%), 
alumina (30-60%) and silica (1-5%), im- 
pregnated with a critical minor proportion 
of molybdena (5-15%). The accompanying 
graph shows the improved yield-octane 
relation claimed for this catalyst over 
molybdena-alumina or chromia-alumina 
catalysts. 

Other patents deal with platinum-alumina 
catalysts. An alumina gel containing cata- 
lyst is described in American Cyanamid 
Co.’s 2,768,125 (K. D. Ashley, W. B. Innes 
and T. J. Malley). It is prepared by pre- 
cipitating aluminum hydroxide gel from an 
alkali metal aluminate solution by reacting 
it with a mineral acid, filtering and washing 
the gel. The filter cake is treated with 0.1-1 


mol of either hydrochloric or nitric acid 
per mol of alumina to form a paste into 
which 2-30% of an oxide of a polyvalent 
metal of groups VI or VIII is incorporated. 
E. A. Hunter and C. N. Kimberlin, Jr. in 
2,746,937 (to Esso Res. & Eng. Co.) prepare 
an alumina sol from aluminum alkoxide and 
mix it with a platinum or palladium solu- 
tion to which enough halogen compound is 
added to provide 0.1-4 wt.% halogen in the 
final catalyst composition. The platinum or 
palladium compound is converted to metal 
either by treatment with hydrogen sulfide 
and subsequent reduction, or, in the event 
that the metal compound is readily de- 
composable by heating, by merely heating 
the mixture. The method of drying a re- 
forming catalyst is important according to 
V. Haensel and J. W. Ziglar (2,759,897 to 
Universal Oil Products Co.). The catalyst 
is prepared by commingling a solution of a 
platinum compound with alumina. The com- 
posite is dried at 700-1100°F in air contain- 
ing 0.01578 pounds of water per pound of 
dry air. E. F. Schwarzenbeck (2,760,912 to 
M. W. Kellogg Co.) obtains a reforming 
catalyst by depositing a metallic residue of 
platinum or palladium on a carrier, using a 
promoting agent selected from the group 
consisting of an alcohol and a ketone which 
has a water solubility of at least 0.05% by 
wt. at 70°F. 

A number of patents are concerned with 
the acidic properties of platinum reforming 
catalysts. K. Nozaki and O. Johnson (2,762,- 
781 to Shell Dev. Co.) have found that the 
combination of aluminum borofluoride with 
aluminum fluoride imparts a particularly 
high activity to catalysts. In Houdry Process 
Corporation’s 2,751,333, H. Heinemann de- 
scribes the catalytic reforming of gasoline 
over a noble metal catalyst supported on an 
acid treated alumina, which has been im- 
pregnated with a minor amount of boria 
(0.1-5% B.O,). V. Haensel (2,763,623 to 
Universal Oil Products Co.) discloses a 
platinum on silica-alumina catalyst. Silica- 
alumina cracking catalyst is deactivated by 
treatment with steam at 900-1800°F to less 
than 50% of its initial activity, prior to com- 
positing with platinum. A joint patent of 
The Atlantic Refining Co. and W. R. Grace 
Co. (2,750,329, W. I. Barrett and C. S. 
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Shipley) discloses a method of depositing 
platinum on a silica-alumina cracking cata- 
lyst of reduced activity. The catalyst is im- 
pregnated with chloroplatinic acid in such 
a manner that the platinum deposited on the 
base is fixed and cannot be washed off the 
base even prior to reduction. The cracking 
component and the aqueous platinum solu- 
tion are subjected to a temperature of 190- 
230°F (while maintaining a substantially 
constant moisture content) for a time, suf- 
ficient to effect fixation. 

Better catalytic performance of a plati- 
num-alumina catalyst can be obtained ac- 
cording to J. A. Dinwiddie and M. A. Moses- 
man in Esso Res. & Eng. Co.’s 2,761,819, if 
the catalyst is pretreated with hydrogen at 
1000-1300°F and atmospheric pressure for 
periods of 2-24 hours, this time being 1-10% 
of the total contact time of the catalyst with 
hydrogen and oil. 


Catalyst Regeneration 


The number of patents on this subject is 
increasing sharply, reflecting attempts to 
improve fluidized bed hydroforming opera- 
tions and to arrive at regenerative platinum 
catalysts. 

According to one of a large group of 
patents issued to Esso Research & Engi- 
neering Co., J. Weikart (2,765,262) reforms 
naphthas over a fluidized halogen contain- 
ing platinum-alumina catalyst at low pres- 
sures. Fouled catalyst is withdrawn and re- 
generated by burning with an oxygen con- 
taining gas in a separate fluid bed. Care is 
taken to avoid complete combustion of car- 
bonaceous material and to retain 0.3 to 0.5% 
coke on the catalyst. (See accompanying 
figure.) W. G. Scharmann and A. F. Kaula- 
kis in 2,756,189 employ the same idea for a 
supported group VI hydroforming catalyst 
leaving 1-4 wt.% coke on the catalyst re- 
turned to the reactor. Kalaukis in 2,756,188 


U.S. Patent 2,757,145: W. A. Stover, Method for 


Preparing a Reforming Catalyst 
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employs a group VI or VIII regenerated 
catalyst still containing 1-4% coke in the 
reactor in a catalyst to oil ratio of 5-20 and 
for a residence time of 10-20 minutes. By 
this combination of expedients, oxidation 
and reduction of the catalytic metal or metal 
oxide is almost completely avoided. Spent 
group VI hydroforming catalysts, which 
cannot be restored by oxidative regenera- 
tion, are, according to 2,749,287 (I. Kirshen- 
baum), first freed of carbonaceous deposits 
and then treated with an oxygen containing 


gas also containing 1-5% of water. This is°- 


followed by treatment with a dry, oxygen 
containing gas and with a hydrogen con- 
taining gas. 

In another in the group of Esso Res. & 
Eng. Co. patents (2,751,332) E. J. Gornow- 
ski and W. C. Rich, Jr. are concerned with 
the recovery of the sensible heat acquired 
by the catalyst during regeneration. The 
regeneration is carried out in two zones. A 
minor proportion of catalyst is completely 
regenerated with air in the lower zone and 
combustion gases containing unconsumed 
oxygen are passed to the upper zone, where 
incomplete regeneration of the major 
amount of catalyst occurs. Both catalyst 
portions are returned to the reaction zone. 
C. E. Hemminger (2,746,909) describes a 
fluidized bed reforming process, employing 
a platinum containing catalyst. The catalyst 
is regenerated in a regeneration zone and is 
then treated with dry hydrogen or recycle 
gas to remove CO. or water, both of which 
adversely affect catalyst activity and selec- 
tivity. 

Regeneration of coked platinum catalysts 
with hydrogen is discussed in three other 
Esso patents. According to 2,764,528 (W. J. 
Sweeney), a slurry of spent catalyst in a 
high boiling naphthenic oil is hydrogenated 
at 1000-10,000 psi and 600-900°F. A thick- 
ened slurry of regenerated catalyst is sepa- 





rated from re-cycle oil and is combined 
with at least an equal volume of low boiling 
wash oil. The thin suspension is cooled and 
depressured. A wet cake of regenerated 
catalyst is recovered and washed again in 
a hydrogen atmosphere. Catalyst particles 
are dried in a hot hydrogen containing gas. 
D. D. MacLaren and O. Schricker (2,758,- 
063) remove coke from platinum catalysts 
by treatment with a hydrogen rich recycle 
gas, which contains less than 0.5% C,+. 
The treating temperature is about 1000°F. 
C. E. Hemminger in 2,757,128 continuously 
withdraws a_ platinum-alumina-fluorine 
catalyst from a fluid catalyst bed and treats 
it with hydrogen to remove carbonaceous 
materials therefrom. 

U.O.P. patent 2,758,098 (V. Haensel) dis- 
closes the restoration of the aromatizing 
characteristics of a coked platinum- 
alumina-halogen catalyst by means of treat- 
ment with carbon dioxide at 1100-1400°F. 

Three Esso Res. & Engineering Co. patents 
deal with regeneration of hydro-forming 
catalysts deactivated in operation with sul- 
fur containing stocks. R. J. Fritz in 2,756,191 
accomplishes this by alternating oxidation 
and reduction of the spent catalyst. Molyb- 
denum sulfide is first partly converted to 
sulfur dioxide, any sulfate formed is then 
reduced and eventually again oxidized to 
SO,. C. E. Hemminger in 2,762,752 prevents 
oxidation of molybdenum sulfide to sulfate 
by regenerating spent catalyst first with a 
gas containing 0.5-3% oxygen and later with 
a gas containing 21% oxygen to complete 
combustion of carbonaceous deposits. A. 
Voorhies and W. M. Smith in 2,752,288 sug- 
gest a pretreatment of spent hydroforming 
catalyst prior to combustion. The coked 
catalyst, containing sulfur bodies is treated 
with a gas containing free hydrogen at a 
partial pressure of 5-15 psi. This treatment 
is carried out at 900-1200°F for 1-60 


U.S. Patent 2,765,262: J. Weikart, Reforming with a Platinum-Alumina Catalyst 











a 















































NO Ce ee 
S 
| Reactor ~~! 
L- uweu 
~ esis 
ula tH ee ” 
Bte==| I> 
ree) — 
itt 
Stoo]. 2GNut. 
- 7. 
. ae t Air 


2 —— sii 










































































30 
HS 
18 
By. Hie 
iT 
2 ee 
i | EE, 
P_yee 
24) 























+ oe 


WORLD PETROLEUM 














BP SERVES THE AIRLINES 


TODAY'S MOST MODERN fueller, whose design , Its green and yellow fuellers are seen on 

was originated by The British Petroleum Com- | runways all over the globe. 

pany, is here seen servicing a B.E.A. Viscount. | In the air, on land and at sea, BP products 
The BP Aviation Service is a familiar friend | and BP research are speeding the pace of 


of many of the world’s most famous airlines. | progress. 


The BP Shield is the symbol of the world-wide organisation of 


: ) The British Petroleum Company Limited 


BRITANNIC HOUSE, FINSBURY CIRCUS, LONDON, E.C.2 








FEBRUARY, 1957 59 





35 





















4 
33 





2 


HEAT 
Ex Hance 


76 


Redyé.e Ga 
FOR PRETREAT 


U.S. Patent 2,758,959: L. 


minutes and removes most sulfur bodies. 

V. Haensel’s patent 2,752,289 (to Uni- 
versal Oil Products Co.) relates to a process 
for removing chlorine from a platinum- 
alumina catalyst, which comprises treating 
the catalyst with an aqueous solution of 
ammonium nitrate. 


Fluid Hydroforming 


The great majority of patents in this group 
is assigned to Esso Research & Engineering 
Co. and these patents will be treated first. 

According to R. J. Fritz in 2,749,285 
naphthas are reformed over molybdena or 
platinum type catalysts with the fluidized 
solids technique. A stream of catalyst parti- 
cles is withdrawn from the reactor and is 
contacted with a stream of hot gas, which 
serves to heat the particles above average 
reactor temperature and which carries the 
catalyst to a gas-solids separator above the 
reactor. Hot solids are cycled back to the 
reactor. The gas is recompressed, reheated 
to 1200°F and recycled to the conveying 
and heating of reactor catalyst. W. J. Mattox 

2,756,187) regenerates hydroforming cata- 
lyst in a separate regenerator at 1150- 
1250°F. The regenerated catalyst is stripped 
with a dry inert gas, cooled to reactor tem- 
perature, mixed with naphtha feed vapors 
and the resultant mixture is rapidly dis- 
charged into the dense, fluidized bed in the 
reactor. W. A. Rex in 2,752,291 describes 
a system in which part of the catalyst re- 
generation is accomplished in the transfer 
line from reactor to regenerator. Catalyst 
circulation is controlled with considerable 
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4. Nicolai, Fluid Hydroforming Process 


sensitivity by providing a temperature re- 
sponsive controller in the spent catalyst 
riser to the regenerator, which actuates the 
slide valve in the spent catalyst stand pipe. 
R. J. Yoder’s patent 2,765,260 discloses a 
modification of a fluid bed hydroforming 
process in which regenerated catalyst is 
cooled by indirect heat exchange with spent 
withdrawn catalyst, is then treated with 
hydrogen to reduce molybdenum oxide, and 
is lifted by the hydrogen rich gas stream to 
the reactor zone. R. J. Fritz and L. A. 
Nicolai (2,765,263) continuously withdraw 
spent catalyst from a hydroformer reactor 
and regenerate it in a separate zone at ele- 
vated temperature and substantially the 
same pressure prevailing in the reactor. 
Regenerated catalyst is then treated with 
hydrogen in a separate zone and at the 
same pressure. L. A. Nicolai, in 2,758,959 
(see accompanying drawing) describes a 
process, in which two dense phase fluid 
beds are maintained in the reactor with 
catalyst passing from the lower to the upper 
bed. Between the two beds, the catalyst is 
in indirect heat exchange with freshly re- 
generated catalyst to provide for higher tem- 
perature in the upper bed and to cool re- 
generated catalyst for use in the lower bed. 
According to 2,760,910 and 2,760,911 (R. J. 
Fritz, J. F. Moser, L. A. Nicolai and E. W. J. 
Nicholson) a stream of catalyst particles is 
constantly withdrawn from the reactor bed, 
regenerated in a different zone, purged and 
deposited in a high velocity hydrogen rich 
gas stream, which conveys the catalyst to 
the upper part of the reactor. There it is dis- 








engaged and deposited in the fluidized cata- 
lyst bed and the hydrogen rich gas is dis- 
charged into the product vapor stream. 

A Gulf Research & Development Co. 
patent (2,760,917 J. V. Ward) relates to an 
improved method for the fluidization of 
catalyst beds. J. F. Snuggs and C. M. 
Walker (2,761,820 to Standard Oil Co. of 
Indiana) have found that, when regenerated 
hydroforming catalyst is contacted with hy- 
drogen, there is not only water vapor for- 
mation but also liberation of sulfur dioxide, 
apparently by replacement of sorbed SO. 
with H,. A method of constructing and 
operating a unit is described, which avoids 
the presence of water and sulfur dioxide 
in the dense catalyst phase. 


Multistage Processing 


This sectiun deals with patents which de- 
scribe combinations of processing steps, 
either during the reforming operation itself 
or involving sequences of pretreating, re- 
forming and treatment of reformed prod- 
ucts. 

According to Universal Oil Products Co’s 
2,758,064 (V. Haensel) a nitrogen and sulfur 
containing naphtha is first hydrotreated 
over cobalt-molybdena-alumina or plati- 
num-alumina catalyst to convert the non- 
hydrocarbons to ammonia and hydrogen- 
sulfide. The effluent from this step is cooled 
and. condensed, the hydrogen-rich gas 
stream is scrubbed to remove NH, and H.S 
and the liquid fraction is distilled to remove 
dissolved NH,, H.S and light gases. The 
impurity free liquid fraction is then vapor- 
ized and contacted with the scrubbed hydro- 
gen in a reforming zone over a platinum- 
alumina-halogen catalyst. In another U.O.P. 
patent (2,768,126), Haensel and H. W. 
Grote saturate an olefinic hydrocarbon 
fraction in the gasoline boiling range over 
a sulfur resistant hydrogenation catalyst at 
550-850° and 100-800 psig. The resultant 
saturated fraction is reformed over a 
platinum-alumina halogen catalyst at 600- 
1000°F and 50-500 psig. The liquid re- 
formate is separated into aromatic and non- 
aromatic hydrocarbons and the latter are 
hydrocracked at 550-750°F and 500-2000 
psig. Hydrocracked products are fraction- 
ated into high boiling motor fuel and a low 
boiling aviation fuel fraction. 

A two stage reforming process is disclosed 
by G. C. A. Schuit and M. T. Hart in Shell 
Dev. Co.s 2,767,125. Hexamethylene ring 
naphthenes are selectively dechydrogenated 
over a non-acidic catalyst, such as platinum 
on silica, or tungsten or nickel on a non- 
acidic support at 450-500°C and 30-100 atm. 
pressure. The products from this step are 
then contacted with an acidic dehydrogena- 
tion catalyst, such as platinum on a HF 
treated carrier to convert pentamethylene 
ring naphthenes to aromatics. Following a 
similar scheme, E. Arundale, W. R. F. Guyer 
and J. P. Thorn (2,758,062 to Esso Res. & 
Eng. Co.) contact naphtha in a first stage 
with platinum or palladium catalyst on 
alumina, which is substantially free of 
fluorine or silica. Naphthenes are converted 
to aromatics, but little cracking and paraf- 
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fin isomerization or aromatization occurs. 
This step is non-regenerative. In a second 
stage, the products from the first stage are 
treated over a group VI reforming catalyst 


, to obtain paraffin conversion reactions. This 


step ls regenerative. 

A method for selectively dehydrogenating 
C, ring naphthenes in a gasoline fraction 
without any conversion of paraffins, such as 
n-heptane, is disclosed by A. G. Oblad and 
H. Heinemann in Houdry Process Corp.’s 
2,760,999. The catalyst comprises 0.1-2% 
platinum on a non-acidic silica or titania 
gel. Temperatures of 850-975°F, pressures 
of 400-1000 psig and space rates of 1-6 are 
employed. 

A reforming process without a hydrogen 
recycle system is described by L. F. Pasik 
in Universal Oil Products Co.’s 2,765,264. 
A gasoline fraction is contacted with a 
platinum-alumina catalyst at aromatizing 
conditions. Liquid products are separated 
from hydrogen produced and cut into a 
plurality of streams, each of which is sepa- 
rately commingled with all of the hydro- 
gen from the aromatizing step and reformed 
over a platinum-alumina-halogen catalyst. 


Heat Balanced Operation 


K. M. Elliott (2,763,598 to Socony-Mobil 
Oil Co.) discusses a method for regulating 
the ratio of vapor stream heat capacity and 
catalyst stream heat capacity of a moving 
bed reforming unit within described limits 
and for closely regulating temperature con- 
trol of all parts of the catalyst bed. R. J. 
Fritz (2,763,595 to Esso Research & Engi- 
neering Co.) proposes a heat balanced hy- 
droforming operation, utilizing an inert 
solid heat transfer medium, which circulates 
with the catalyst between the reactor and 
regenerator in a particular manner. A mix- 
ture of at least 4:1 parts of catalyst to 
inerts is maintained in the reactor. With- 
drawn mixture is elutriated, part of the 
elutriated catalyst is recycled to the reactor 
and a mixture of 3-4 parts of inert per part 
of catalyst is charged to the regenerator. 
The regenerated mixture is returned to the 
catalyst zone of the reactor where the in- 
erts supply most of the heat of reaction. In 
another Esso Res. & Eng. Co. patent (2,768,- 
124) R. L. Berg and G. D. Ward describe 
improvements in supplying heat to the re- 
action zone of a reformer. Recycle gas, con- 





taining hydrogen and C,-C, hydrocarbons 
is scrubbed to remove C, and higher hydro- 
carbons. The scrubbed gas is heated to 
cause dehydrogenation of the remaining 
lower paraffins to olefins. These are fed to 
the reaction zone, where they are hydro- 
genated with the release of heat in situ. 


Miscellaneous Reforming and Dehydrogen- 
ation Patents 


The effect of carbon dioxide on reforming 
catalysts is discussed in Sinclair Refining 
Co.’s 2,759,876 (J. W. Teter and R. H. 
Elkins). Small amounts of CO, poison the 
acid function of fluorine promoted plati- 
num-alumina catalysts. Hydrogen rich re- 
cycle gas is, therefore, washed with alka- 
nolammine to remove traces of CO.,, prior 
to readmitting it to the reactor. 

The dehydrogenation of C, and higher 
paraffins to olefins is the subject of I. 
Kirshenbaum’s 2,754,345 (to Esso Res. & 
Eng. Co.). The reaction is carried out in 
the presence of 1-25 mol % steam at 950- 
1050°F with a catalyst comprising 60-80% 
alumina, 20-40% chromia and 1-15% (cal- 
culated as K,O) of a potassium compound. 
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Engineers in oil-producing countries know the best ma- 
chines for the job. For trenching, they specify ALLEN—a name renowned 
for reliability, freedom from costly breakdowns, and ease of maintenance. 
In hot, dusty conditions, ALLEN trenchers slog on, day in, day out, stand- 
ing up to years of continuous hard work—they have no equal anywhere. 

Three models are available, the 12/21, the 14/80, (shown in the illustra- 
tion on the left, digging in hard sand) and the new 14/30 for medium size 
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All CAPOSITE moulded insulation materials 
are made of Amosite asbestos. The photo- 
graph clearly demonstrates the immense 
volume which is obtained when the natu- 
ral Amosite is fiberised—the sign of high 


efficiency as an insulating medium. 
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The Soviet Gas Industry 


(Continued from page 4) 


being extended to the Gorki industrial 
center. The other line soon will supply 
Magnitogorsk, which is Russia’s main metal- 
lurgical center. 

The third development in the’ Ural-Volga 
area is the oldest, and centers around the 
Sultangulovo gas field discovered during 
the last war. Another discovery was made 
in 1951 at Mukhanovo, on the banks of the 
Kinel River, where the gas deposits lie at a 
depth of only 1,200 ft. From Sultangulovo, 


one pipeline crosses the Kuibyshev province, . 


and supplies Syzran and Ulyanovsk; the 
other branches southward to the Chkalov 
province, which is regarded today as the 
best gas-supplied region in the entire Soviet 
Union. 

Gas reserves of the Ural-Volga basin are 
very great, and the geological work carried 
out here during recent years without doubt 
has located several other gas fields. It may 
be presumed that the existing and projected 
gas pipelines within and from this area are 
not the last word in gas developments in 
the “second Baku.” 

Of equal importance are also the gas 
riches of the Trans-Caucasian and northern 
Caucasian regions. In the latter region, the 
Grozny gas reserves, discovered after 1950, 
are of a considerable value. Only one pipe- 
line is planned to carry the Grozny gas to 
Tbilisi. 

In the Dagestan republic, along the 
Caspian shores, there are important gas de- 
posits at Makhach-kala and Darbent, where 
the main producing fields are Dag Ogni, 
Menzil, and Dazlak. 

The gas reserves of the Azerbaijan re- 
public may equal those discovered at 
Stavropol. The Prolific gas resources of the 
Molotov and Orzhonikidze Rayons have 
been known for many years. To these are 
added the Duvannyi and Karadag deposits 
discovered in 1954—which are, reportedly, 
extremely rich. In 1955-56, six additional 
gas fields were opened up here. One pipe- 
line will be completed befor 1960 to carry 
gas from these deposits to the Sumgait re- 
fining and chemical center as well as to 
Kirovabad, which is the second industrial 
center of Azerbaijan. Despite the enormous 
gas reserves of this republic, there is only 
one medium-size gasoline plant in the whole 
of Azerbaijan. Conservation methods are 
being introduced very slowly. As previously 
mentioned, the amount of gas blown into the 
air in the Azerbaijan republic is conserva- 
tively assessed at 37 billion cubic feet an- 
nually. 

Newest addition to the Soviet gas fields 
is the discovery made in 1953 of a large 
deposit in the western Siberian basin, on 
the lower reaches of the Ob River. This dis- 
covery offers new and very good prospects 
for the entire Ob-Irtysh basin, as well as for 
the arctic and subarctic regions. It gave 
impetus to a more intensive geological 
search for gas and oil in the whole western 
Siberian basin. The first gas development 
is at Berezovo, from which a line is under 





construction to carry gas to Sverdlovsk, 
Russia’s second metallurgical center. From 
here, the pipeline will continue to another 
iron and steel center, Chelyabinsk, which is 
slated to be supplied with gas by 1960. 

Russia has two shale-gas developments of 
industrial importance. The major one is 
processing the shale deposits located around 
Peipus Lake as well as their extension in 
the Leningrad area. Since the last war these 
deposits have been expanded considerably 
because the area was devoid of fuel sources 
and poor in energy. Shale mining and proc- 
essing at Kokhtla Yarve started a quarter of 
a century ago, but were limited to Estonian 
domestic needs alone. Since 1945 these 
facilities were enlarged further with a view 
to supplying gas to Slantsy, Leningrad, and 
Vyborg (since 1947-48) and Tallin (since 
1953). A new shale-processing plant is 
under construction at Akhtma, on the banks 
of Peipus Lake, which will supply gas to 
Riga through a pipeline to be finished be- 
fore 1960. 

Shale mining by now may amount to 15 
million tons per year. The increase is due 
not only to the need for supplying raw ma- 
terial for gas production, but also because 
the lower dark shale layer (the dichtyo- 
nema) is rich in potash, vanadium, and 
uranium. Shale is processed at three in- 
dustrial units: Eestpolevkivi (the Estonian 
Shale Kombinat), the Kokhtla Yarve Shale 
Processing Kombinant, and the Xaardu 
Chemical Fertilizer Kombinant. The shale- 
oil production has been slowed down re- 
cently, and new experimental work is being 
done to find a less costly gas-generating 
furnace. 

Russia’s second shale development is lo- 
cated at Kashpir, near Syzran, in Kuibyshev 
province, where there are large deposits of 
bituminous shale. The gas produced is being 
fed into the pipeline crossing this area. 

Additional shale developments may be 
started in the Cheremkovo basin, west of 
Baikal Lake, where there are presumed to 
be Russia’s largest shale deposits. This 
project will be delayed until after 1960 when 
the large hydroelectric plants now under 
construction on the Angara River will be 
finished. 

Russia’s gas pipeline network was ap- 
proximately 4,800 miles long at the end of 
1955. It is planned to lay 5,600 miles of addi- 
tional pipelines before 1960. Of this, 850 
miles will be “big inch” carriers, with a 
diameter between 25 in. and 30 in. Further 
plans provide for the laying of almost 4,000 
miles of gas mains and service lines in 130 
towns. 

No information has been given out as yet 
as to diameter and pressure of the new 
pipelines. It is known, however, that most of 
the new lines will be at least as large as the 
one connecting Saratov with Moscow. This 
527-mile line has a diameter of 12 in. and a 
maximum capacity of 18 billion cubic feet 
of gas per year. The gas is compressed in 
6 stations; each is equipped with 4 1,000-hp 
compressors. All 24 compressors were de- 
livered to Russia, during the last war, by 
the US government under the lend-lease 








program. At the starting point, in Saratov, 
the gas is passed through a cleaning station 
where moisture and uncombustible sub- 
stances are eliminated. In Moscow the gas 
is received in a distribution control center, 
where the pressure is lowered before the 
gas is pumped into the distribution centers. 
The Saratov-Moscow line served Soviet 
technicians and planners as an experiment 
and a school to help plan future projects. 

The Stavropol-Moscow pipeline, which 
will be ready by the end of this year, will be 
approximately 900 miles long, and will cross 
and supply 42 major towns on its way 
northwards. The use of multiscoop excava- 
tors and of automatic pipe-welding ma- 
chines, as well as of joints 130 ft long, ex- 
pedited the laying of this line. The gas line 
has a 28-in. diameter. When finished, it will 
compare favorably with western achieve- 
ments. 

More than 250 industrial plants will be 
switched from coal to gas fuel before 1960. 
Among them are such giant metallurgi- 
cal centers as Magnitogorsk, Sverdlovsk, 
Chelyabinsk, as well as major enterprises 
in Moscow and Leningrad, the gas consump- 
tion of which is counted in tens of billions 
of cubic feet per year. 

The switch to gas will aid the Soviet 
economy because it will lower production 
costs, cut down the periods of inactivity 
when plants are idle because of fuel short- 
age, and free the overburdened Soviet rail- 
ways of a great load of solid-fuels trans- 
portation. 

Private consumption will gain little from 
this expanded gas program. During the 
1956-60 period, 1,250,000 rooms are planned 
to be supplied with gas. This represents 
twice as many rooms as were reported to 
have been supplied during the previous 
plan. This figure, in itself, is very modest 
if compared with Russia’s natural increase 
rate of three million people per year. 

Introduction of natural gas into dwellings 
is retarded by the shortage of gas meters, 
ranges, stoves, water heaters, pressure regu- 
lators, etc. These are minor items for the 
Soviet industrial capacity, but their produc- 
tion is simply not included in the plan. 

The plan provides for increased produc- 
tion of petrochemicals from natural gas. 
Present activity in this field is relatively 
small. In addition to the “food waste” in- 
stance quoted by Mr. Khrushchev, here is 
another example revealing the Soviet prog- 
ress in petrochemicals. Out of 530 billion 
cubic feet of coking gas produced in 1955, 
only 27 billion were processed for obtaining 
ammonia or other byproducts. The re- 
mainder was used as fuel in metallurgical 
plants. 

Increased use of natural gas is planned as 
a substitute for oil products for the pro- 
pulsion of motor cars and trucks. It has 
been calculated that 135 cu ft of compressed 
gas replace 1 gal of gasoline. Gas filling sta- 
tions are seen in many western Ukrainian 
towns; in Lvov, Kiev, Saratov, and Moscow. 
The output of natural gasoline and of LPGas 
is planned to increase 644 times between 
1956 and 1960. END 
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Surface Coatings 


Continued from page 55) 


but also of the dry film—from which they 
will not evaporate at appreciable rate. In 
this field, the plasticizers of principal in- 
terest to the petrochemical industries are 
various phthalate esters. Some condensa- 
tion products of glycol (e.g., with tereph- 
thalic acid, with sebacic acid) also find 
specialty applications as plasticizers in coat- 
ings formulations. 

Chemicals, within the meaning of the sur- 
face-coatings industry, find their largest ap- 
plication in the improvement of drying oils. 
These oils, like the group of resins, serve as 
film-formers; but, whereas film formation 
by resins is dependent on evaporation of 
the paint vehicle only, the drying oils must 
be oxidized or polymerized in situ. The 
choice of resin vs. drying oil depends on the 
purpose which is to be served by the coat- 
ing and on the method by which the paint 
is applied. 

Natural oils (linseed, tung, fish, soybean, 
castor oil, etc.) form the base of drying oils. 
The principal chemicals employed toward 
their upgrading are the same ones which 
figure most prominently in the production 
of synthetic resins, notably dibastic acids 
and polyhydric alcohols. Direct chemicals’ 
consumption by the surface-coatings in- 
dustry in 1955 had the estimated distribu- 
tion pattern as shown in Table IV. 


TABLE IV 


Estimated Distribution of Chemicals Used 
Directly in Surface Coatings 


% of Dollar Volume 


Phthalic anhydride 32 
Glycerol 20 
Pentaerythritol 16 
Styrene and homologues 8 
Phenols 6 
Formaldehyde 5 
Maleic anhydride 4 
Others 9 


Two other groups of raw material for 
surface coatings draw ultimately on petro- 
chemical sources, but their impact in dollar 
volume is of relatively minor significance. 
First, there are the organic colors, referred 
to as “toners,” a term which covers a variety 
of dyes including phthalocyanines, indan- 
threnes, toluidines, etc. In their synthesis, 
phthalic anhydride, toluene, etc., play a part 
as intermediates. 

Second, there is the group of metallic 
driers which are provided in the form of 
oil-soluble salts, notably of naphthenic acid. 
The leading members of this class are the 
naphthenates of lead, cobalt, and manga- 
nese. 

This, then, is the situation of petrochemi- 
cals consumption in the surface-coatings 
industry: A large number of petroleum- 
derived chemicals play a significant role 
in this market. The more important of 
these find numerous different applications. 
Furthermore, as we shall see in Part II to 
be published in an early issue, several of 
these chemical commodities are dependent 
on the surface-coatings industries for the 
bulk of their sales. 

Table V summarizes how the more im- 
portant of these petrochemicals are used in 
surface coatings, and by what route they 
are commercially derived from petroleum 


sources 





TABLE V 


Derivation and Utilization of Principal Petrochemicals Consumed in Surface Coatings 


Key: C—chemicals 
D—driers 


I—intermediate. This designation is applied only to compounds listed in Table V which serve as 
intermediates for other compounds included in the same table. 


R—resins 

S—-solvents and plasticizers 

T—toners 

Compound Use 

Acetaldehyde R,C,I 
Acetone S,I 
Bisphenol-A R 
n-Butanol Ss 
Epichlorohydrin R 
Ethyl] alcohol S,I 
Formaldehyde R,C,I 
Glycerin R,C,S 
Isopropy! alcohol S,I 
Maleic anhydride R,C 
Methy] ethyl ketone Ss 
Methyl isobutyl ketone Ss 
Naphthenic Acids D 
Pentaerythritol R,C,S 
Phenol R,C 
Phthalic Anhydride R,S,C,T 
Styrene R,C 
Toluene Ss 
Urea ag 
Vinyl acetate 
Vinyl chloride | f & 
Xylenes Ss 


Salient statistics and significance of the 
petrochemical industries of several of these 
materials will be dealt with in Part II of this 
article. 


Petroleum Derivation 


1) Ethylene >ethanol acetaldehyde 
2) Methane>acetylene acetaldehyde 
3) Propane-butane- acetaldehyde 


1) Propylene isopropanol acetone 
2) Cumeneacetone 


Phenol (I) +acetone (I) >bisphenol-A 
Acetaldehyde (I) >n-butanol 
Propyleneallyl chloride>epichlorohydrin 
Ethylene ethanol 


1) Methane>methanol > formaldehyde 
2) Butane-Propane> Formaldehyde 


1) Propylene allyl chloride>diglycery! chlo- 
rohydrin-> glycerine 
2) Propyleneacrolein~ glycerine 


Propylene isopropyl! alcohol 
Benzene>maleic anhydride 


Butylene sec-butyl alcohol>methyl ethyl ke- 
tone 


Acetone (I) >Diacetone Alcohol>mesity! oxide 
> MIBK 


Direct Recovery 


Formaldehyde (1)+Acetaldehyde (I) >penta- 
erythritol 


1) Benzene>chlorobenzene > phenol 
2) Benzene>benzenesulfonic acid>pheno! 
3) Cumenephenol plus acetone 


o-xylene> phthalic anhydride 
Benzene+ethylene>ethyl benzene styrene 
Direct recovery 


— Ammonia 
— Carbon Dioxide 


Acetaldehyde (1) >acetic acid 
Methane acetylene 


Methane Urea 


oa 
vinyl acetate 


1) Ethylene-dichloroethane>vinyl chloride 
2) Methane>acetylene> vinyl chloride 


Direct Recovery 


Note: End of Part I. Bibliography will 
appear at end of Part II. END 


Fig. 3 Monsanto Chemical Co.'s Vinyl-Chloride Plant at Texas City, Texas (Courtesy Monsanto) 
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Oil Company Staff Changes 





C. A. WIGGINS, resigned as president of Drilling 
and Exploration Co., Inc., on December 31, 1956. 
Mr. Wiggins stated that he was taking this action 
at this time for purely personal reasons. Charles 
R. Rider, chairman of the board and chief executive 
ofticer was elected to succeed Mr. Wiggins, who has 
agreed to remain with the company for a period 
of three years in a consulting capacity. 


WILLIAM F. KENNEY, vice president and gen- 
eral counsel of Shell Oil Co., has been elected chair- 
man of the American Petroleum Industries 
Committee, to succeed Robert H. Scholl, vice 
president and director of, Esso Standard Oil Co., 
who has served as chaifman the past two years. 
Henry L. O’Brien, general counsel and director of 
Cities Service Co. was elecfed to succeed Mr. 
Kenney as vice chairman. 


R. B. STEWART has been promoted to manager 
of Phillips Petroleum Co.’s natural-gas department 
to succeed A. M. Rippel, who died December 12 in 
the crash of a company plane near Bartlesville, Okla. 
DAN L. MAYER, formerly general superintendent 
of the department, has been advanced to replace 
Mr. Stewart as assistant manager. M. H. CULLEN- 
DER, previously gas sales representative at 
Amarillo, Texas, was named director of the depart- 
ment’s engineering division. The former coordina- 
tion and gas settlements division have been 
consolidated into a services division, with C. T. 
Dickerson as director. 


Cc. L. PARKHILL, JR. has joined California 
Western Gas Co. as executive vice president. He 
had previously been affiliated with Anchor Petro- 
leum Co. as general manager of its western and 
Canadian division. 


John F. Conway 


John F. Conway, 62, publicity director of Sin- 
clair Oil Corp., died at the Flower Hospital following 
a short illness. Mr. Conway joined Sinclair in its 
advertising department in 1923. Prior to that time 
he had been employed in his family’s textile 
business. 


WILLIAM W. CLAWSON, president of Mobil 
Producing Co. and Mobil Oil of Canada Ltd., be- 
came coordinator of domestic production and a 
member of the producing committee of the parent 
company, Socony Mobil Oil Co., effective January 1. 
Replacing him at headquarters in Billings, Mont., 
will be Edward C. Cram, coordinator of domestic 
production. 





Charles G. Cooper 


CHARLES G. COOPER has been elected a vice 
president and director of Cooper-Bessemer Corp., 
and as vice president of Cooper-Bessemer Inter- 
national, Cooper-Bessemer Overseas Corp., and 
Cooper-Bessemer of Canada Ltd. He transferred to 
the export offices of New York from the south- 
eastern district office at Washington, D. C., where 
he had been in charge of government and district 
Saies. 
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Delta Appoints Houston Manager 


Frank M. Black has been appointed Houston 
area branch manager of Delta Tank Manufacturing 
Co. Inc.’s oil-field equipment division. He formerly 
was with Humble Oil & Refining Co.’s production 
research department. 


Van Vranken Heads ESCO Sales 


Leonard J. Van Vranken has been appointed sales 
manager of Engineering Supply Co., distributor of 
industrial, electronic, geophysical, power-transmis- 
sion, and safety supplies throughout the Southwest, 
representing some 500 manufacturers. Engineering 
Supply Co. is a subsidiary of Texas Instruments 
Inc. Mr. Van Vranken previously was Southwest 
division district manager for the Lewyt Corp. 


DR. HEINZ HEINEMANN has been elected presi- 
dent of the newly organized International Congress 
on Catalysis. Re-election of Dr. Heinemann and Dr. 
Alex G. Oblad to the board was also announced. 
Dr. Heinemann is section chief in charge of process 
research at the Houdry laboratories in Linwood, Pa. 
He was formerly executive secretary of the congress 
and past chairman of the Catalysis Club of Philadel- 
phia. Born in Berlin, Germany, he is author of nu- 
merous publications, many in World Petroleum, and 
patents on catalytic and petroleum chemistry; and 
had worked for several petroleum companies and 
catalyst manufacturers. 


JOHN M. DONNA, engineer of Geophysical Serv- 
ices, Inc., has been commissioned by Petroleos Mexi- 
canos to supervise exploration in the Tabasco Valley. 


H. P. ARBUCKLE and P. SUPERTY, JR. have 
been elected assistant comptrollers of Gulf Oil Corp. 


MARTIN H. MITCHELL has been named general 
manager of Tidewater Oil Co.’s operations in Tur- 
key. He succeeds Jay T. Gist, who has been trans- 
ferred to Beirut, Lebanon. 

In his new post, Mr. Mitchell will direct oil ex- 
ploration on approximately 2,500,000 acres of land 
held under exploratory licenses by Tidewater 
jointly with Atlantic Refining Co. and Seaboard Oil 
Co. His headquarters will be in Ankara. He goes 
to Turkey from San Francisco where he was man- 
ager of Tidewater’s western division land depart- 
ment. 





Russell W. Anderson 


RUSSELL W. ANDERSON has been named man- 
ager of newly formed Industrial Engineering Dept. 
of Geophysical Service Inc. His duties will include 
cost estimating and analysis, and budget control. 
His department also will coordinate policies and 
procedures for GSI’s worldwide organization, as well 
as administer a work-simplification program for its 
geophysical exploration field parties. 








Bryce B. (BO) Curry 


BRYCE B. (BO) CURRY, familiar geologist and 
oil-industry figure for more than 25 years, has 
joined Independent Exploration Co., one of Hous- 
ton’s oldest and largest exploration companies, as 
the firm’s service co-ordinator. 


B. 1. Graves 


B. I. GRAVES, petroleum consultant, San Fran- 
cisco, has been elected a director of Natomas Corp., 
a corporation which has been engaged in gold 
dredging in California for many years. The Natomas 
Corp. recently acquired a substantial interest in 
the American President Lines Ltd., a worldwide 
shipping concern. Natomas also plans to expand 
and broaden its operations into other profitahle 
fields of industry and investment. 


hi 


Carl A. Vill 
CARL A. VILL has been appointed assistant to 
the vice president of Chemical Construction Corp. 
He has served the company as director of engineer- 
ing, as well as project manager on numerous chem- 
ical and petrochemical plants. 
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Sun to Operate in Latin America, 
Bahamas, Pakistan 


Sun Oil Co. has organized a foreign operations 
department and formed several subsidiary com- 
panies to engage in oil exploration and produc- 
tion activities in Latin America, the Bahamas, and 
Pakistan. 


Ted C. Stauffer, Philadelphia, formerly manager 
of Sun’s central production division, Evansville, 
Ind., and more recently administrative assistant to 
the vice president in charge of production, has 
been appointed director of foreign production oper- 
ations, a new post. 


The principal division thus far established of 
the new department is a Latin America division, 
of which B. E. Warren, Dallas, has been. appointed 
manager. Mr. Warren formerly headed the natural- 





gas department of the company’s southwestern 
production division at Dallas. He was associated 
with Sun in Venezuela from 1920 to 1925. 


Assisting Mr. Stauffer in the management of 
the new department are Winfield Givens, who serves 
as foreign representative for the department in 
addition to managing Sun’s land department in 
Philadelphia; Herbert J. Weeks, Philadelphia, 
whose appointment as geological counselor for 
foreign operations was announced recently; and 
J. W. Timmins, Dallas, formerly general attorney 
of the company’s southwestern production division, 
and now special counsel for foreign operations. 


Mr. Warren’s Latin America division is organized 
into three main departments—geology and geo- 
physics, headed by Paul W. McFarland, Dallas; 
operations, by Kenneth E. Montague, Maracaibo; 
and accounting and purchasing, by Davis B. 
Crow, also Maracaibo. 
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Mr. McFarland, who served as a geologist for 
Sun in Venezuela in the early 1920’s, has most 
recently been assistant chief geologist for the south- 
western production division. Mr. Montague for- 
merly was supervisor of the reservoir study section 
of the company’s Gulf Coast production divi- 
sion, headquartered at Beaumont; and Mr. Crow 
was section supervisor in the gas accounting de- 
partment of the southwestern production division. 

Earl B. Wilson Jr. has been appointed assistant 
to the division manager for Latin America. He for- 
merly was an oil scout and landman in Sun's cen- 
tral production division. 

Mr. Stauffer is president of three of the subsid- 
iary companies announced by Mr. Pew—Venezuelan 
Sun Oil Co., Colombian Sun Oil Co., and Pakistan 
Sun Oil Co. Mr. Warren is vice president and gen- 
eral manager of the first two of three companies. 
Other subsidiary companies involved in Sun’s ex- 
panding foreign activities are Sun Production Co. 
of Bahamas and Sun Production Co. (Del.), operat- 
ing in Guatemala. Sun operates in Cuba and Can- 
ada under the name of the parent company. 

John G. Pew, Sun production vice president, 
pointed out that Sun recently has been successful, 
in association with other companies, in bidding for 
oil concessions in Venezuela and Guatemala. It 
has held a concession in Cuba for some years, and 
recently acquired a large concession in the Ba- 
hamas. Currently the company is negotiating for 
exploration interests in Colombia and Pakistan. 

Although the new foreign operations department 
is still in the formative stages, a number of appoint- 
ments have been made to staff the growing or- 
ganization in Latin America. In addition to those 
already named, Ira D. Weatherford has been ap- 
pointed drilling superintendent at Maracaibo, as- 
sisted by W. W. Delahoussaye, junior petroleum 
engineer. Mr. Weatherford formerly was a _ tool 
pusher in the Gulf Coast’ production division, and 
Mr. Delahoussaye was employed by Manabi Ex- 
ploration Inc., in Guayaguil, Ecuador. 

Louis H. Johnson Jr., formerly of the gas ac- 
counting department of the southwest production 
division, has been appointed supervisory assistant 
of accounting and purchasing of the Latin America 
division, and will be stationed at Guatemala City, 
Guatemala. 

District geologist appointments include John F. 
Harvey, from Salt Lake City, Utah, to Bogota, 
Columbia; David C. Harrell, from Jackson, Miss., to 
Caracas, Venezula; D. J. Munroe, from Tallahassee, 
Fla., to Guatemala City; and D. H. Cardwell, from 
Dallas to Havana, Cuba. 

John A. Waller, formerly of Beaumont, has been 
appointed district geophysicist at Caracas. 

Appointments as geologists include C. E. Lehecka, 
from San Antonio and McAllen, Texas, to Lima, 
Peru; John W. Harp, from Midland, Texas, to 
Guatemala City; and T. F. Ritter, from Evansville, 
Ind., to Havana. 


Unitization for Rangely 


Unitization of Colorado’s Rangely field, largest 
oil producer among Rocky Mountain fields, is in 
progress. As a conservation measure, the entire field 
will be operated by one company. Rangely was dis- 
covered in 1934, but development did not begin 
until the war. It has produced 200 million barrels of 
oil, and rough estimates say another 175 million to 
200 million remain to be produced under “primary” 
methods of recovery. The California Co., major op- 
erator at Rangely, will be unit operator. 


Indian Wildcat Suspended 


High pressure at Sylhet No. 2 well has made fur- 
ther drilling temporarily inadvisable, Pakistan Pe- 
troleum Ltd. announced in Karachi. The well en- 
countered natural gas below 4,000 ft, and was drilled 
to 9.245 ft. 


Chemical Producers’ Capital 
Outlays Increase 32% 


American chemical producers planned to spend 
a record-breaking $853 million on new plant and 
equipment in the second half of 1956, establishing 
for the year a new annual high of $1.5 billion, ac- 
cording to the US Department of Commerce. 

These capital outlays represent a 32% increase 
over actual expenditures in the first half. 
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More Westinghouse developments for industry 








NEW IDEA IN SECONDARY 
POWER DISTRIBUTION 


Here’s a new method of secondary power distribu- 
tion that combines the advantages of Westinghouse 
plug-in bus duct with those of low-impedance bus 
duct! Called “Unibus”, this system does away with 
all special fittings . . . simplifies time-consuming 
field measuring . . . and assures complete worker 
safety because it’s impossible to touch live parts 
through plug-in openings. Write for Booklet “B” 
containing full details. 
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HOW MUCH TORTURE 
CAN A MOTOR ENDURE? 


Imagine a standard electric motor running for half 
an hour under the scorching heat of direct flames! 
Imagine a standard electric motor running continu- 
ously for two and one-half hours while completely 
submerged in water! These two spectacular tests, 
pictured above, recently demonstrated that 
Westinghouse Life-Line A Motors are by far your 
best buy for any application. For more information 
about Life-Line A Motors, request Booklet “C”. 
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) NEW AUTOMATION CONTROL 











HAS NO MOVING PARTS 


Now—in tiny plug-in units no larger than a pack of 
cigarettes—are automatic controls that will run a ma- 
chine, an assembly line, or an entire factory! Called 
Cypak, these units receive and carry out orders, have a 
memory and make decisions. Years ahead of relays, 






they have no moving parts... nothing to wear out or 
corrode or cause a shutdown in your production. Hun- 
dreds of immediate applications are possible . . . in oil 


refineries, textile mills, mining operations and manu- 
facturing plants of every kind. For further details, re- 
quest Booklet “A”. 


For information on any of the developments shown 
here, or for help on your specific engineering problems, 
write to Westinghouse Electric International Co., 40 Wall 
Street, New York 5, U.S.A. 


YOU CAN BE 


SURE... 


IF IT’S 


Westinghouse 
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International Oil Intell 1gence 
as contained in 


WORLD PETROLEUM REPORT 


Need your oil news fast, accurate, compressed? 
Truly international in scope, to match an 
international industry? The interna- 


tional oil newsletter 


WORLD PETROLEUM REPORT 


offers the following advantages: 


It compresses the oil news, saves you 
time, packs all the news in four pages 
with no extraneous material; 


Coverage is primarily international— 
and more international news is con- 
tained than in any other source; 


3 


4 


Airmailed, it arrives anywhere in the 
world within a few days of publica- 
tion; 


Every year an annual summary of oil 
events is mailed free to subscribers— 
The issue in which this appears is an 


example. 


These are only a few of the advantages of WORLD PETROLEUM 
REPORT, the airmailed oil nensletter. It may be received free, with- 


out any obligation, for tvo months on a trial basis. Just address your 


order or request for a trial subscription to: 


WORLD PETROLEUM REPORT 
604 Fifth Avenue, New York 20, New York 
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INSPIRATION NEVER HURT 
A CONSTRUCTION PROJECT 


The quality of inspiration is of vital importance to the 
builder. Here at PROCON our men are well imbued 
with it. But, to this creative sense, we add those 
essential qualities of broad experience and sound tech- 
nical knowledge so necessary for the satisfactory com 


pletion of any project, on time, and to every specification. 


It is this combination of skills that makes us confident 
PROCON can provide to the fullest measure, reliable, effi- 
cient service in the planning, engineering and construc- 
tion of your refinery, petrochemical or chemical plant. 


We are proving this, the world around, day after day. 


PROCON Fecoyorace’ 


1111 MT. PROSPECT ROAD. DES PLAINES. ILLINOIS. U.S.A 


PROCON ANADA) LIMITED, TORONT 18 NTAR ANADA 
PROCON |\GREAT BRITAIN) LIMITED N nN. Ww. ¢ =n AN 
PROCON INTERNATIONAL &. A. SANTIA DE Ba 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 
PETROCHEMICAL, AND CHEMICAL INDUSTRIE 
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satellite station JO 
cubic feet a day at 935 pst. | 
of station in view at lower right. 


Another important 


FIRST 


Bas pipeline transmission 


Cooper-Bessemer ENGINE-PRVEN conttifugal COMPRESSORS 


ressor station near Stanton, Kentucky- 
Bessemer engine-driven centrifugal compressor 
first such unit to go into regular service on a m gas 
transmission line. 


This precedent is a tribute to Gulf Interstate manage 
ment for alertness and decisive action in the application 
of promising new ideas . . - here successfully applied 
through the close cooperation of Gulf Interstate and 
Cooper-Bessemer engineering. These are a few of the 
highly significant features: 

SATELLITE STATION . .« - for remotely controlled auto- 
matic operation—another “first” for Cooper-Bessemer 
engine-driven centrifugals. 

DEAL FLEXIBILITY. .-- combines continuous heavy-duty 
performance with ability to meet peak demands. 
Greatly increases flexibility of line-to-market gas 
transmission. 


EXTREME SIMPLICITY .« - - requiring no separately operat 


COMPRESSORS. RECIPROCATING AND CENTRIFUGAL °* 
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ing auxiliaries, and unequalled in simplicity of con- 


trol by most alternate methods. 


UNMATCHED ECONOMY.-- unsurpassed in fuel economy 
by any other type of prime mover today. Secondly, 


instead of 2 to 5 large conventional compressors, 


this one unit meets enure requirements. 


Cooper-Bessemer engine-driven centrifugals offer 
identical or similar gains in var1ous types of service Addi- 
tional installations are already under way. Why not dis- 
cuss your plans with the nearest ( ooper-Bessemer office? 


Mount Vernon, Ohie 


COOPER-BESSEMER 


Grove City, Pe. 


Cooper-Bessemer International Corporation 
Cooper-Bessemer of Canada, Ltd. 


DIESELS ° GAS ENGINES * GAS-DIESELS 
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Latin American Oil News 





New Atlantic Well in Venezuela 


Atlantic Refining Co. has started the drilling of a 
wildcat well in the Pedernales area of Venezuela. A 
depth of 2,700 ft has been reached, and drilling is 
projected to about 10,000 ft. The company will drill 
2 wells in this area by which it will earn a half 
interest in a block of approximately 30,000 acres. 
Creole Petroleum Corp. has had production of heavy 
oil from shallow depths in this same area. for several 
years. 

Atlantic has also begun drilling of an offset to the 
recently completed Sinclair Aguasay No. 3 well in 
the state of Monagas, Venezuela. A depth of 6,300 
ft has already been reached and, if projected to the 
same horizon as the Sinclair field, drilling will go to 
about 13,500 ft. Atlantic holds approximately 13,500 
acres in this area jointly with Pancoastal Petro- 
leum Co. 


Prospects Uncertain For Private 
Investment In Chile 


The proposed law to admit private oil companies 
to Chile faces an uncertain future. 

Robert Eakens, counselor for economic affairs of 
the US Embassy, said the proposal went to the Con- 
gress “against a backdrop of commendable legisla- 
tion affecting the copper and nitrate industries and 
an overall program designed to halt inflation and 
stabilize the economy. 

“At the same time, its submission coincides with 
a pre-electoral period in which many complicating 
factors will be present,” he said. 

The Chilean executive sent to the Congress, late in 
November 1956, a bill to admit private capital to 
develop oil. But ENAP, the government monoply, 
would retain all of Chile, Tierra del Fuego, and a 
part of the province of Magallanes. 

The proposed legislation allows oil companies a 
15% depletion allowance, provides a one-eighth 
royalty which may be applied against taxes, and a 
tax of 50% on profits. 


Uruguay Runs Te Stills More 2 
Million Barrels Quarterly 


ANCAP, the government fuel monoply in Uru- 
guay, reports crude-oil runs to stills during the 
hird quarter of 1956 of 2,158,000 bbl. 

Details follow: 


Uruguay Refinery Production—3rd Quarter 1956 
(Thousands of Barrels, ANCAP Refinery) 


Crude runs to stills 2,158 
Aviation gasoline 6 
Motor fuel 509 
Kerosine 354 
Gas oil 177 
Diesel oil 37 
Fuel oil 1,017 
Lubricants 0 
Other 28 
Gas 3 
Losses 27 


Exactly 5,781 bbl, ie., 3,850 bbl of 73-octane; 
1,572 of 80-octane; and 359 bbl of 91-octane. 

Crude-oil imports to Uruguay came to 1,945,000 
bbl from Venezuela and 121,000 bbl from Chile, for 
a total of 2,066,000. 


Oil Companies Set New Gas Prices 
In Cuba > 


The sale of premium gasoline got under way in 
Cuba early in February under a new government 
decree. This substitutes for an earlier decree. 

As sales started, oil-company officials estimated 
20% of gasoline sales will be of premium—estimated 
to climb to one-third. 
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At start of sales, the price list for gasoline was: 

Regular: .2825 (cents) to the retail dealer and 
3200 (cents) to the consumer, for a dealer markup 
of .0375. 

Premium: .3400 (cents) to the dealer and .3775 
to the customer, for a markup of .0375. 

Dealers had askked a markup of 15%, which would 
be .0420 in the case of regular and .0510 in the case 
of premium. 


Peru’s 1956 Crude Production 
Totaled 18% Million Barrels 


On the basis of 9 months actual, crude-oil pro- 
duction in Peru during 1956 is estimated at 18,500,- 
000 bbl, higher than the 1955 total of 17,158,255. Sep- 
tember production came to 54,266 b/d. 

Details, by company, for each of three months 
follow: 


Peruvian Crude Production, 3 Months 1956 


July August September 
International Petro- 


leum Co. 990,188 1,007,406 981,663 
(b/d) 31,942 32,497 32,722 

Compania Petrolera 
Lobitos 570,914 567,084 553,406 
(b/d) 18,416 18,293 18,447 

Empresa Petrolera 
Fiscal 66,296 64,720 71,569 
(b/d) 2,139 2,088 2,386 
Ganso Azul 17,366 19,320 21,339 
(b/d) 560 623 711 
Total crude oil 1,644,764 1,658,530 1,627,977 
(b/d) 53,057 53,501 54,266 


Natural-gasoline production, including propane 
and butane, came to 3,070 b/d during September. 
Details follow: 


Peruvian Natural-Gasoline Production, 
3 Months 1956 


July August September 
International Petro- 


leum Co. 71,453 75,240 75,664 
(b/d) 2,305 2,427 2,523 
Compania Petrolera 
Lobitos 14,837 14,925 15,287 
(b/d) 479 481 510 
Empresa Petrolera 
Fiscal 1,100 1,256 1,132 
(b/d) 35 41 38 
TOTAL 87,390 91,421 92,083 
(b/d) 2,819 2,949 3,070 


Crude-oil runs to stills, in total barrels for each 
of three months, follow: 


Peruvian Runs to Stills, 


3 Months 1956 


July August September 

International Petro- 
leum Co. 1,058,477 906,061 1,154,799 
Ganso Azzul 19,612 22,977 26,333 
Petrolera Peruana SH 9,768 9,768 9,768 

Compania Petrolera 
Lobitos 269,824 269,824 261,120 
Total 1,357,681 1,207,930 1,452,020 


New Creole Foundation 


The Creole Petroleum Corp. has decided to estab- 
lish a foundation to supvort and encourage cultural, 
educational, and scientific activities in Venezuela, 
according to H. W. Haight, president. Mr. Haight 
said that the foundation, which is being established 
as a senarate legal corporation with its own staff and 
board of directors, would be in operation before the 
end of 1956. Creole is prepared to provide it with 
a “substantial” operating budget during its first year 
of operation, as well as provide financially for its 
future activities on a long-term basis. 








Mr. Haight said that the objectives of the new 
foundation will be similar to those of other organi- 
zations now carrying out such work in Venezuela 
under the sponsorship of private industry, in- 
dividuals, or civic groups. Its programs might 
eventually include specific aid for education at 
various levels, viz., scholarships and fellowships; 
student-teacher exchanges; scientific research; 
training in such fields as art, music, literature, and 
medicine and nursing; the further development of 
agricultural training and research; youth training 
and organized recreational progams; the establish- 
ment of prizes and awards and other related activi- 
ties designed to stimulate the arts and sciences. Mr. 
Haight emphasized that the foundation will utilize 
the intellectual resources of Venezuela in the de- 
velopment of its program. In this connection, its 
staff will seek the services of competent Venezuelan 
consultants from the educational, scientific, and 
cultural spheres throughout the country. 


World Rotary Rigs Up 8% 


During the last month of 1956 drilling around the 
world continued its increase, pushed up by the wave 
of independent companies searching for reserves. 
The total number of rigs operating reached 3,921 
during last November, although the unsettled condi- 
tions in the Middle East opened some of the figures 
for that area to question. They are a small part of 
the total, however, and other reports indicate that 
the total rigs operating were up 8% from the last 
(August) report by World Petroleum. 

A sharp gain occurred in the Western Hemisphere, 
where the exploration which is taking place has been 
stimulated by the Suez crisis. Venezuela continued 
to lead in total rigs, with 122 operating (excluding 
service wells), divided evenly between the Lake 
and Eastern and central parts of the country. 

In Argentina Yacimientos Petroliferos Fiscales ac- 
counted for most of the drilling. Private companies, 
restricted for over 20 years to their existing hold- 
ings, are conducting little active exploration. The 
government’s YPF seemed inadequate to the task 
of keeping ahead of Argentina’s rapidly-expanding 
demand and privately increasing demands for ad- 
mission of outside capital are being heard. 

The total for Suoth America was up to 260 rigs, 
with Colombia having about 21 operating and Peru 
with nearly an equal number. Exploration in Bo- 
livia was going forward with only four rigs, but 
is expected to rise sharply when new concession 
holders begin operations. 

Central America had a total of 136 rigs operating, 
if Mexico is included. They included operations in 
Trinidad, where 27 rigs were running, Cuba, Haiti, 
and Costa Rica. One rig is operating in Panama, 
where Union Oil Co. is reportedly drilling an offset 
to Cocolas No. 1 & 2, in Costa Rica. 

Rigs running in the United States totaled 2,766, 
by estimates for December 10, and Western Canada 
had 241 operating at the same time. Four rigs are 
known to be in Alaska, all have been counted but 
presumably weather has slowed operations during 
the peak of the cold season, now occurring. 

In the Eastern Hemisvhere some decline occurred 
when Suez was closed. Germany had 106 rigs work- 
ing, the highest on the Continent, while second 
place was taken by Italy and Sicily. France had 
about 29 rigs going, stimulated by the search in 
the Paris Basin and Parentis area. 

Africa is showing an increasing amount of ac- 
tivity. Rigs running are approaching the 50 mark, 
with the majority in Algeria where the Hessi Mes- 
saoud discovery in the Triassic appeared to be a 
good field. Morocco is also showing considerable 
activity, with about six rigs running. Shell is using 
six rigs in Nigeria, pushing the recent discovery 
there. 

In Australia and the Far East results continue to 
be disappointing. Indonesia leads the countries with 
rigs active, having a total of 23 in late November, 
followed by Borneo with 15. India is currently using 
about six rigs. The rigs acquired from the Russians 
should be going into action soon. 
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London: Letter 


By E. Lawson Lomax 


The petroleum industry in Great Britain ended 
1956 with severe rationing and resultant develop- 
ments. Rationing was accompanied by a heavy in- 
crease in the customs’ duty on fuels for internal- 
combustion engines. Oil-industry members, as well 
as some in the public, definitely are dissatisfied with 
rationing—some regarding it as unnecessary. 

Notification of coming rationing—a month ahead 
of time—is believed to have led to wholesale hoard- 
ing of motor gasoline. Stockpiling must have taken 
place, despite all regulations, as testified by deple- 
tion of service-station stocks. The basic gasoline 
ration, sufficient to run any vehicle 200 miles per 
month, is considered erroneous. 

No allowance should have been given for pleasure 
motoring, nor for shopping, except where hardship 
could be proved; and priorities for fuel should have 
been solely for business and professional purposes 
such as public transport; goods deliveries; nurses 
and doctors; agents, representatives, and commercial 
travelers. 

To meet inevitably rising costs resulting from the 
longer, haul of Middle East crude around the cape, 
UK oil consumption must be reduced drastically 
without slackening of industry. Prior to the Suez 
crisis petroleum refining was on the rise because 
industry was converting to fuel oil—especially for 
projected new plants—due to rising coal prices and 
irregular deliveries. Oil companies were planning 
increased consumption and refinery expansion. Esso 
is to increase its refining capacity to 70,000 b/d— 
main objective: more residual fuel oil. In addition 
to a new tanker terminal at Milford Haven, it is to 
build a new refinery. British Petroleum is increas- 
ing capacity of its Kent refinery with a new 90,000 
b/d atmospheric distillation unit and facilities. A 
new 80,000 b/d crude distillation unit increases 
Shell’s refinery capacity at Shell Haven. Regent 
Oil Ce. plans a new 100,000 b/d plant at Hook on 
Southampton Water. Caltex, Esso, Shell Mex, and 
BP earlier announced a joint 30,000 b/d to 40,000 b/d 
refinery in Ireland. These planned extensions also 
envision supply of refinery gas to local gas com- 
panies which formerly relied almost exclusively on 
coal. Extensions during 1956 were made to most of 
the petrochemical plants—many of them now turn- 
ing out products previously obtainable only from 
the USA. Future range of products, including syn- 
thetic rubber, will be more extensive. 

Manufacture of 100-octane gasoline, started in 
June by the major companies, will cease until after 
discontinuance of rationing. Impact on oil com- 
panies with these new facilities is reflected by their 
materials’ orders which, in the first 9 months of 1956, 
totaled £114,171,040, compared with some £93 mil- 
lion for same period in 1955. 

A notable event of the year was the controversy 
engendered by sale of Trinidad Oil Co. interests 
(formerly Trinidad Leaseholds Ltd.) to The Texas 
Co. In November it was announced BP had pur- 
chased all the stock of Trinidad Petroleum Co. Ltd., 
control of which previously had been sought by 
Colorado Gas and Oil. 

Tanker owners appear pessimistic as to the future 
value of the Suez Canal, especially for northbound 
vessels. At nationalization, plans for increasing 
“laden” draft to 36 ft in 2 years (from former 3414 
ft) would have accommodated 40- to 45,000-dwt 
tankers. Recently orders for such vessels have been 
cancelled and replaced by those for 65- to 80,000 
dwt—with increased speed. British Tanker Co. re- 
cently launched one with a trial speed of 18 knots. 
Though few present UK refinery locations could ac- 
commodate such large tankers, provisions there- 
for are planned. Loading and unloading mammoth 
tankers requires deep-water facilities. Some re- 
fineries, such as those at Fawley, Shell Haven, and 
Kent, are favorably located; others are not. Esso 
and BP have bought land at Milford Haven, prob- 
ably UK’s finest deep-water harbor. The former 
plans a refinery and deep-water jetties for any 
proposed tanker; and the latter, deep-water jetties— 
with pipeline connection to its Llandarcy refinery. 
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BP’s Grangemouth refinery—with pipeline connec- 
tion to its Loch Finnart ocean terminal—by jetty 
extension can accommodate a tanker of any pro- 
jected size. Present jetties on the Medway and 
Thames can be dredged for larger tankers, as well 
as at Fawley and Southampton Water. A new ter- 
minal, with pipeline connection to Tranmere on the 
Mersey, is planned for Shell’s Stanlow refinery. 

The present UK oil crisis presages increase in 
nuclear electric-power stations. Three Calder-Hall- 
type stations are to be built immediately, with total 
capacity of 850 megawatts. 

A change which should increase efficiency of road 
transport was the raising, in November, of the speed 
limit of heavy-goods vehicles to 30 mph, from fomer 
20 mph. 

Scottish Gas Board is about to test the pressure 
decline in the natural-gas field at Cousland (near 
Edinburgh) discovered prewar by BP—before 
further drilling proceeds. Closed-in wellhead pres- 
sure is now 600 psi. Possible annual take from the 
field may have a heat equivalent of 5,000 tons of 
coal. 


New Shell Film 
Worldwide locust control is covered by a new 


film, “The Ruthless One,” in Shell’s insect-control 
series. 


Liquid Oxygen Factory 


A liquid-oxygen plant has been opened by British 
Oxygen Co. at Brimsworth—to be followed by plants 
for oxygen compression, dissolved acetylene, and 
nitrous oxide. 


Shell Turbine Use 


Shell has ordered 9 gas turbines—total capacity, 
46,900 kw—for use in its gas fields with available 
natural gas and limited water supplies. 

In 1956 five units were ordered: a Metropolitan- 
Vickers 4,300-kw and an American Westinghouse 
4,840-kw set for oil-field power at Seria oil field 
(British Borneo); a 20,000-kw Swiss Brown-Boveri 
set for Las Moro (Venezuela); and two 2,000kw 
English Electric Co. sets—one for Casabe (Colum- 
bia), the other for a Lutong refinery (Sarawak). 


British Synthetic 
Rubber Plant 


International Synthetic Rubber Co. (Dunlop, 
Goodyear, Firestone, and Michelin ownership) will 
have a £4 million 50,000-ton-per-year synthetic- 
rubber plant near Fawley refinery. Matthew Hall & 
Co. is contractor; Blair-Knox (Pittsburgh, USA) 
subcontractor. 


Tanker News 


Largest oil cargo ever to dock at a UK port was 
the 52,600 tons of Kuwait crude, around the cape, 
delivered to Fawley refinery late in December. Di- 
verted from delivery to Philadelphia (USA), this 
Middle East crude was carried in the “Sinclair 
Petrolore.” Recently the 47.122 dwt “Spvyros Niarchos” 
went from the Persian Gulf around the cape to Mar- 
seilles in 27 days, 17 hours, 48 minutes, at average 
speed of 17.34 knots. To date tankers delivering 
ME crude to UK ports either had been out in the 
Persian Gulf or diverted there, and none has yet 
made the complete journey around the cape since 
the Suez crisis. Until such roundtrips get going, no 
estimate is possible of oil quantities which can be 
brought to UK via this route. 

December tanker launchings included the 17,500 
dwt MV “Angelos Lusis” at Greenock yards of 
Scotts’ Shipbuilding—owners, Sociedad de Carga 
Oceanica SA, Panama; the 18,200 dwt SS “Virginia” 
at Haverton Hill yards of Turners Shipbuilding— 
owners, Nueva Vista Compania Naviera SA, Pan- 
ama; the 32,000 dwt 18-knot “British Valour” at 
Swan yards of Hunter, and Wigham Richardson— 
owners, British Tankers Ltd.; the 16,000 dwt MV 
“British Vigilance” at Sir James Laing & Sons yards 
—owners, British Tankers. 


Personnel 


R. T. Campbell is now general manager, at Lon- 
don, of Mobil Oil Co.’s industrial divisions. 











Jean Ornstein, deputy chairman and managing director 
of BP Benzin and Petroleum Co., in Germany, is pre- 
sented with an award as an honorary commander of the 
Order of the British Empire (CBE) for his service to the 
British community in Germany. Left is Sir Frederick 
Hover Millar presenting the award. 

Mr. Ornstein, who is French, has had 44 years’ service 
with the oil industry—most of it with The British Petro- 
leum group in France and Germany. Ajter World War Il 
he became BP’s representative in Germany, and man- 
aging director of the German company. 


W. C. Townsend, a director of Caltex Trading & 
Transport Co., has been elected to the board of 
Overseas Tankship (UK), agents for the former 
company; F. S. Garbett succeeds Mr. Townsend as 
secretary of Overseas Tankship. 

Luke Fraser, as of the first of 1957, is London 
manager for G. & J. Weir. Mr. Fraser will be suc- 
ceeded (for Scottish sales) by Forrest T. Randell, 
from Cardiff. A. C. Smith has returned to Glasgow, 
head office, as sales director. 

John Spiers has been appointed senior experi- 
mental engineer for F. Perkins Ltd., Peterborough. 

Brian S. Page has been appointed head of a new 
special oil export sales department for Ruston & 
Hornsby Ltd.—his title, assistant export sales man- 
ager (oil fields). 

E. J. Sturgess, at the New Year, was appointed a 
Commander of the British Empire (CBE). He is 
Shell’s chief engineer. Awarded the British Empire 
Medal (civil division) is Frederick B. Lovett, ship- 
ping foreman for Mobil Oil Co. 


Trinidad Net Up 


Effective January 1, 1957, F. P. Barribal (MBE) 
and J. A. Paul are directors of Mobil Oil Co. Ltd. 

Gross profits for the year ended 1956 of Apex 
(Trinidad) Oilfields Ltd. was £616,845; net after 
taxes and other deductions, £262,667. Comparable 
1955 figures are £683,804 and £260,822. Total 1957 
dividend is 1 s. 9 d. per 5-d unit. 


National Benzole Sale 


Shell-Mex and BP Ltd. have offered to purchase 
motor-fuel and lubricants marketing holdings of 
National Benzole Co. Ltd. Latter has not yet ac- 
cepted, but is expected to. 


Shell Net Up 


Net income for January-September 1956 of Royal 
Dutch Petroleum Co. Ltd. was £132,208,000 (1955, 
£113,459,000). Interim dividend declared for finan- 
cial year is 1.50 florins per share of 20 gilders par 
value. 


British Malayan Registers 
Under New Act 


The British-protected state of Brunei introduced 
a companies registration enactment for the first 
time, effective January 1, 1957; two days later The 
British Malayan Petroleum Co. Ltd., the Shell group 
associate which operates in Brunei, announced that 
a company called Brunei Shell Petroleum Co. Ltd. 
had been registered under the new enactment to 
acquire and carry on the business previously con- 
ducted by BMP. The changeover will take about 
two months. The same board of directors will 
officiate. 

The BMP Co. first was registered in 1922, with 
headquarters in London, to search for and exploit 
oil in Brunei. Seria field was discovered in 1929, 
although development on a large scale did not begin 
until the early 1930's. END 
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GLAND 
PACKINGS 


Here is a Booklet about Gland Packings—shown opened at the 
Section on metallic packings—the Booklet is intended as much 
to be a source of general reference on the use of gland packings, 
as a catalogue of this Company’s products. 

The contents of the Booklet include notes on the materials 
and methods of construction used in the manufacture of gland 
packings, and service recommendations are included, ranging 
from applications involving the handling of water and light 
oils at low temperatures and pressures, to those in which highly 
corrosive fluids and gases are handled at very high temperatures 
and pressures. The whole of one section of the Booklet is 
devoted to gland packings, and other products, based on the 
chemically inert polymerised plastic Polytetrafluoroethylene 
(PTFE). 

Engineers, and others interested in the use of gland packings, 
can obtain copies of the Booklet from Crane Packing Limited 
at the address given here. Companies requiring more than one 
copy for design office reference, etc., please state how man) 
copies are required. 
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International News and Notes 





Tanker Terminals for 100,000 Dwt 


*Super-Supers” 


British petroleum companies are studying plans 
for development of tanker terminals capable of ac- 
commodating tankers of 100,000 dwt, i.e., the largest 
envisaged at present. Terminals are to be built at 
Milford Haven by British Petroleum Co., together 
with a 60-mile buried pipeline to its Llandarcy re- 
finery. In the same location, at Angle Bay, Esso 
Petroleum Co. proposes a new terminal with ac- 
commodations for the largest tankers and also a 
new refinery. 

Oil for Shell’s Stanlow refinery is at present dis- 
charged from tankers at Eastham dock at the en- 
trance of the Manchester Ship canal, but this ter- 
minal will not accommodate tankers over 33,000 
dwt; so a new terminal is to be built at Trans- 
mere on the Mersey, where 40 ft of water at low 
tide is available. Transmere terminal will be con- 
nected with Stanlow by pipeline. 

British Petroleum Co.’s refinery at Grange- 
mouth is connected by pipeline to Loch Finnart, 
where there is a jetty capable of taking up to 
35-ft draft, ie., about 40,000 dwt. Plans are being 
discussed for a new jetty at this location—farther 
into the loch—where 55 ft of water is available at 
low tide. There are jetties in the Thames and 
Medway which, with little dredging, will take 
60,000 dwt tankers. At present no plans for build- 
ing jetties to accommodate larger tankers are in 
hand. 

At Southampton, dredging of the approach 
channel would allow 60,000 dwt tankers to berth 
at Fawley; but, when the new Caltex refinery is 
built at Hook, opposite Fawley, Southampton 
Water—which is used by the largest passenger 
liners—it may become very congested, and it may 
not be possible to arrange jetties for the berthing 
of 100,000 dwt tankers. On December 20 the “Sin- 
clair Petrolore,” loaded with 52,000 tons of Kuwait 
crude, was to berth at Fawley. She is 789 ft long, 
and has a 40-ft draft. 


Crude Line to Mediterranean Across 
Tunisia 


A crude-oil pipeline crossing Tunisia to the Med- 
iterranean is under study, according to Esso Stand- 
and Oil Co. in Tunisia. 

Compagnie Francaise des Pétroles is studying 
this in the wake of discovery of commercial quan- 
tities of crude oil south of Tunisia on the Algerian- 
Libyan frontier. 

One route for the line would be to Tripoli (short- 
est). But this is receiving less favor than routes 
to Gabes, which is slightly longer, and to Bone, 
which is twice as long as to Tripoli. 


Suez Crisis Delays lraq Refinery 


A delay until June is foreseen for completion of 
a lubricating-oil refinery at Baghdad, Iraq. The 
plant was to have been completed in April. 

Officials say the chief reason is delay in arrival 
of equipment due to rerouting of ships which were 
to go through the Suez Canal. 


Kuwait Exported 350 Million Barrels 
Crude in 10 Months 


Crude-oil exports from Kuwait in October 1956, 
just before Suez Canal closure, were a _ record 
37,183,554 bbl. Total for the first 10 months of the 
year was 349,244,216 bbl. 

Distillate exports came to 736,666 bbl for the 
first 10 months. 

Exports of crude from the Neutral Zone in Oc- 
tober came to 584,569 bbl (from Aminoil), or 
4,817,522 for first 10 months. 

Exports by Getty Oil Co. totaled 685,849 bbl in 
October, and 5,160,406 for first 10 months. 

The exports from Kuwait proper, by Kuwait Oil 
Co., went to these destinations: 
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October 1956 Year 1956 

(Barrels) (Barrels) 

USA 5,667,276 50,421,353 
United Kingdom 10,111,009 102,487,497 
France 5,374,818 48,697,518 
Italy 2,779,536 25,744,508 
Holland 3,228,561 31,864,299 
Aden 2,639,234 27,028,360 
Australia 1,122,161 ‘14,630,733 
Brazil 822,746 8,499,718 
Argentina 1,105,497 9,679,304 
Belgium — 2,779,563 
Canary Islands — 2,606,048 
India — 4,258,590 
Other 4,332,716 20,546,725 
Total 37,183,554 349,244,216 


Destination of crude from Aminoil and Getty fol- 
low: 














AMINOIL 

October Year 1956 
USA sala” 243,971 
Japan 518,907 3,139,764 
Italy 65,662 1,433,787 

584,569 4,817,522 

GETTY 

October Year 1956 
USA 585,755 2,662,538 
Japan 100,094 910,657 
France — 1,587,211 

685,849 5,160,406 


Lebanese Refineries Export 244 
Million Barrels to Syria 
Oil refineries in Lebanon are reported to have 
exported 3,861,144 bbl of petroleum products in 
1955, of which 2,453,274 bbl went to Syria. 
A recent breakdown for two refineries follows: 


TRIPOLI 
Iraq Petroleum Co. 











Syria Other 
Gasoline 479,932 200,601 
Kerosine 221,053 105,135 
Gas oil 432,783 92,040 
Fuel oil 785,884 3,592 
Total 1,918,652 401,366 2,320,018 
SIDON 
Mediterranean Refinery Co. 
Gasoline 142,952 71,995 
Kerosine 92,036 36,690 
Gas oil 58,839 14,038 
Fuel oil 240,795 901,420 
— 52,924 
Total 534,622 1,006,504 1,541,126 
Grand Total 2,453,274 1,407,870 3,861,144 


USSR Technicians to Assist Indian 
Oil Development 


The first group of 174 Soviet petroleum techni- 
cians was due to arrive in India during December 
as India’s “second plan” for crude-oil development 
gets under way. 

Some 26 Soviet technicians were due in India to 
carry on exploration and development in the Pun- 
jab and Uttar Pradesk. Some 1.4 million rupees is 
being spent by India for this bite of the Soviet- 
Indian cooperation. 

The “second plan,” meanwhile, is estimated to 
cost India 300 million rupees for petroleum explora- 
tion; a goal is to reach 7 million tons a year of oil 
production. Standard Vacuum Oil Co., meanwhile, 
is to start drilling in West Bengal early in 1957. 





Dresser’s 1956 Sales Set Record 


Dresser Industries Inc. enjoyed record sales and 
earnings for the fiscal year ended October 31, 1956, 
it is announced by H. N. Mallon, chairman. Prelim- 
inary, unaudited results indicate net earnings of 
about $17.3 million on sales of approximately $230 
million, by comparison with net earnings of $10.9 
million on sales of $1708 million for the previous 
year. Sales and earnings for both years indicate 
earnings per share for 1956 were about $7.95, by 
comparison with $5.02 earned for 1955. Sales were 
up 35% and earnings up 60%. 


Iraq Monthly Crude Production 
Totals 3 Million Tons 


Crude-oil production for Iraq approximated more 
than 3,000,000 long tons in each of August and Sep- 
tember 1956. 

Net production and net exports, by months and 
fields, follow: 











IRA 
CRUDE-OIL sanaiicrmet AND EXPORT 
(Long Tons) 

Net Net 
August Production Exports 
Kirkuk (IPC) 2,200,533 2,092,318 
Zubair and Rumaila (BPC) 723,446 710,406 
Ain Zala of Butmah (MPC) 113,253 113,252 

Quaiyara (MPC) 3,185 —_ 

Khanagih (NOC) 15,568 — 
Total 3,055,985 2,915,976 

September 

Kirkuk 2,148,895 2,045,025 
Zubair and Rumaila 810,347 798,514 
Ain Zala of Butmah 106,974 106,974 

Quaiyara 6,348 = 

Khanagin 18,393 “> 
3,090,957 2,950,513 


IPC and Tapline Accept Daily 114 
Million Barrels of Crude 


Receipts through September 1956 of crude oil 
from 2 of the big pipelines in the Middle East, i.e., 
Iraq Petroleum Co., to Tripoli, and Arabian-Amer- 
ican Oil Co., to Sidon, in barrels per day, by each 
for 3 quarters of 1956, follow: 


First Quarter: 


153,987 At Tripoli from IPC 
318,068 At Sidon from Tapline 
472,055 

Second Quarter: Third Quarter: 
158,754 165,142 
332,604 335,946 
491,358 501,088 


Estimate 1957 Tunisian Consumption 
At 2,856,000 Barrels 


USA oil companies estimate Tunisia will consume 
2,856,000 bbl of petroleum products during 1957. 
They estimate the cost (CIF in Tunisian ports), on 
the basis of the present price structures, at US 
$12,850,000. 

Details follow: 

Estimated Tunisian Consumption in 1957 











Product Barrels CIF in Tunisian Ports 
Gasoline 711,000 $3,800,000 
Kerosine 270,000 1,500,000 
Gas oil and diesel oil 722,000 3,750,000 
Fuel oil 1,152,000 3,800,000 
(light and heavy) _ si 
Total 2,856,000 12,850,000 


Tahar Amira, director of the Service des Mines 
of Tunisia, has been seeking petroleum products 
from US firms and elsewhere, as France decided to 
cut supplies to the country by 30% in the wake of 
the Suez Canal closing. 
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CONCRETE achievement 


Comprehensive experience in the design and construction 
of concrete chimneys has enabled Tileman to 

overcome, with speed and economy, such problems as 
heat and acid resistance throughout the concrete 


TILEMAN « COMPANY LTD 


Specialists in design and construction of re-inforced concrete structures. 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1. TELEPHONE: ABBEY 1551. 
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Jersey Standard to Build 40,000 
B,D Refinery in Norway 


The Norwegian government and Standard Oil Co. 
(N. J.) have reached an agreement in principle for 
the construction of a petroleum refinery in Norway 

larger than any existing in Scandinavia. It will be 
operated by a newly formed Norwegian company 
fully owned by Jersey Standard. 

Construction is to start in 1958, on the Oslo Fjord. 
The refinery will be designed to process approx- 
imately 40,000 b/d of crude oil from Middle East 
sources. Its production will be sufficient when 
»peration begins (probably in 1960) to meet all the 
major product requirements of Norske Esso, a 
Jersey Standard affiliate, and to export substantial 
quantities to Esso marketers principally in Sweden 
or Denmark, or both. 


Construction is estimated to cost approximately 


$29,000,000, of which 60% will be supplied in dollar 
capital and loans. 


CONTRACTORS TO 
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The principal products will be gasoline, jet fuel 


and kerosine. LPGas, automotive diesel fuel, other ° 


distillate fuels, and fuel oils. The principal units of 
refinery equipment will provide for crude distilla- 
tion, naphtha reforming, stabilization and sweeten- 
ing, kerosine treating, and diesel-fuel finishing 
operations. Auxiliary facilities will include steam 
generation, storage tanks, and shipping berths. 

Jersey Standard’s plan for a new Norwegian 
refinery is consistent with the company’s policy of 
increasing refining capacity in western Europe to 
meet the needs of expanding markets. Since 1945 
Jersey affiliates have added major new refining 
facilities in England, Belgium, France, Germany, 
and Italy, and substantial capital expenditures on 
refining facilities are now being contemplated in 
England, France, Germany, and Holland. 

The only other refinery in Norway is one owned 
by Norske Esso at Vallo—small and specialized, 
designed primarily to produce lubricating oils and 
asphalt, which will not be manufactured at the new 
refinery designed to meet major fuel needs. 
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Tankage at an Iraq Petroleum Com- 
pany Ltd. Desert Pumping Station. 


Suppliers and Builders of Steel Tanks of all kinds, 
Pressure Vessels, etc. 


Civil Engineering and Building Contractors. 


Pipe lines, pump stations, power stations, degassing 


Stations, — steel 


buildings, 


residential and _ office 


buildings, ete. 


MOTHERWELL BRIDGE CONTRACTING 
AND TRADING COMPANY, LTD. 


Offices and Branches in : 


Baghdad : Kirkuk ° Basrah 


Qatar ; Aden Karachi 


London Office: 82 VICTORIA STREET, S.W.1 


Middle East Headquarters. 
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Damascus : Homs . Kuwait 
Nicosia 


Bahrain 


Benghazi ‘ Iran West Africa 


(Telephone: Victoria 418%) 


P.O. BOX 1036, BEIRUT, LEBANON 





US Leadership from Ample 
Domestic Oil 


Disruption of Middle East oil shipments may in- 
crease demand for US crude oil by as much as 
800,000 b/d during the coming 6 months, according 
to Minor S. Jameson, IPAA economist, who re- 
cently reported to a meeting of the Independent 
Petroleum Assn. of America on the outlook for US 
oil production. 


This would result from probable shipments of 
500,000 b/d to oil-short western Europe and an 
estimated 300,000-bbl reduction in oil imports to the 
United States. 

However, assuming improved conditions in the 
Middle East, he estimated 1,300,000 b/d of Middle 
East oil may be shipped to Europe in the first 
6 months of 1957. This would include 750,000 b/d by 
tanker around the Cape of Good Hope, 350,000 b/d 
by pipeline from Saudi Arabia, and 200,000 b/d by 
pipeline from Iraq or through Suez. 

He estimated as much as 1,200,000 b/d may be 
shipped to Europe from Western Hemisphere sources 
in the first half of 1957. This would include 700,000 
b/d from the Caribbean area and 500,000 b/d from 
the United States. 


“This total shipment (to Europe) of roughly 
2,500,000 b/d would represent 85% of the total oil 
shipped to Europe and Africa prior to the disrup- 
tion of transportation facilities in the Middle East.” 

In addition to increased US oil exports, elimina- 
tion of Middle East oil shipments to the Western 
Hemisphere and stepped-up shipments from the 
Caribbean area to Europe, “should reduce planned 
imports into the USA by 300,000 b/d or more,” said 
Mr. Jameson. 

“The increase in exports and decrease in planned 
imports, therefore, may increase the demand for 
domestic crude oil in the range of 7,800,000 b/d to 
7,900,000 b/d during the coming 6 months as com- 
pared with the pre-Suez outlook of 7,100,000 b/d,” 
he said. The uncertainty as to future developments, 
including changes in oil tanker movements, makes 
this outlook “subject to review and revision as 
circumstances change.” For example, he said, a’ 
tanker capable of moving 2,230 b/d of oil from the 
Persion Gulf to England through Suez could move 
an average of only 1,300 b/d around the Cape of 
Good Hope. 

Mr. Jameson commented that excessive oil imports 
into the US prior to the Suez dispute had “limited 
(development of) domestic transportation facilities 
from areas of production within the United States.” 
He also warned that the buildup of tanker capacity 
to compensate for the interruption of Middle East 
transportation facilities, when the present situation 
is resolved, will “increase greatly the pressure to 
import oil into the US., emphasizing the need for 
policies to assure ample availability of domestic oil 
for the future.” 


New Oil Find in Nigeria 


An exploration well near Afam, 20 miles east of 
Port Harcourt, Nigeria, has encountered oil and 
gas during the first stages of testing. Up to now, 
only the lowest prospective sand layer in the well 
has been tested. A second well is now being pre- 
pared, about three-quarters of a mile north, which 
will be drilled on completion of testing in the first 
if results continue to be encouraging. Exploration 
is by British Petroleum Co. and Royal Dutch-Shell 
group. 


Medium Hp Turbocharger 


After five years of research and field tests, en- 
gineers at Worthington Corp. have produced a new 
turbocharged gas-engine compressor known as the 
SLHC. Available in the medium horsepower range 
(330-880 hp), it is the only gas-engine compressor 
in its class size which has been turbocharged. The 
SLHC gas-engine compressor is designed for pipe- 
line distribution service; in natural-gasoline plants; 
for pressure maintenance in oil fields; for oil re- 
finery operations; for refrigeration systems; and in 
the petrochemical industry. 

Five SLHC sizes are available in 4, 5, 6, 8, and 
10 power cylinder combinations—in in-line design. 
Higher ratings will be offered where the turbo- 
charging air can be after-cooled by water colder 
than can be provided by a radiator. This is possible 
in many permanent plant installations. 
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Gas Turbines for the Oil Industry 





The photoeraph shows a Metropolitan-\ L- I7TSOLW 


turbine-generator set supplied to the Campania Shell de 
Venezuela Limited and installed for « 
t La Concepcion, Venezuela. 


Metropolitan-Vickers build Series L gas turbines for operation on 
base load, peak-load, or standby duties, in sizes from 1,750 kW to 
5,000 kW. 


For smooth and simple operation 
install Series L Gas Turbines. 
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OOG Reports on US Ability to 
Deliver Crude Oil 


Department of the Interior’s Oil and Gas Division, 
reporting on a comprehensive study of an industry 
group, has revealed the ability of the US to deliver 
crude oil to the Gulf Coast. Net effective pipeline 
capacity to the Gulf Coast in July of 1955 was 
3,233,000 b/d; crude-oil movements were 2,633,000 
b/d; spare capacity was 600,000 b/d. Comparable 
figures for December 1956 are: capacity, 3,295,000 
b/d; flow, 2,910,000 b/d; spare capacity, 385,000 b/d. 

The comparable figures for December 1956 are: 





Capacity 3,295,000 b/d 
Flow 2,910,000 
Spare 385,000 
Spare capacity in pipelines to the Gulf Coast (in 
thousands of barrels per day) are: 
Decem- 
ber, as 
based on 
Novem- Novem- 
July ber, 15 ber 15 
1956 1956 plans 
Texas Railroad 
Commission 
Districts 2, 3, 4, 
(Gulf Coast) 314 273 210 
Texas Railroad 
Commission 
Districts 5 and 6 
(East Texas) 104 102 97 
Texas Railroad 
Commission 
Districts 7 and 8 81 2 20 
Louisiana 95 65 53 
Alabama- 
Mississippi 6 5 5 
Totals 600 447 385 


The OOG said the crude-oil throughput at 
Texas and Louisiana Gulf Coast refineries in July 
was 2,657,000 b/d. For November 9, it was given as 
2,611,000 about the same. 

Pipeline runs of crude to the Gulf Coast were 
2,633,000 b/d in July and 2,806,000 as of November 
15. 

The OOG said the study was made to answer this 
question of OOG: How much more crude oil, over 
the July levels, can be delivered to the Gulf Coast? 

The answers were these: 

(1) An extra 600,000 b/d by stepping up the flow. 

(2) Another 150,000 b/d by using tank cars. But 
this would call for government direction and gov- 
ernment reimbursement of excess costs, as well as 
more loading racks. 

(3) Another 240,000 b/d could be made available 
if crude were shipped to the Wood River-Chicago- 
Lima area and carried by tank car to the East Coast. 
This, too, would call for emergency actions as in 
point (2). 

(4) Still another 110,000 b/d could be made 
available by use of barges, railroads, and trucks to 
the Gulf Coast. This adds up, in total, to 1,100,000 
b/d extra. 

The OOG said stocks of crude and condensate 
on the Gulf Coast as of September 30 added up to 
49,300,000 bbl aboveground. Some 10,250,000 of these 
could be drawn upon to meet the new demand 
from Europe. 

The 49,300,000 bbl is exclusive of line fill and 
lease stocks. 

Thomas A. Edison, of Creole Petroleum Corp., 
reporting on the operation of the “Tia Juana No. 1 
Conservation Plant” in Venezuela’s Bolivar coastal 
field, said its history shows that an additional 2% 
million barrels of oil and 100 billion cubic feet of gas 
have been made available since the project began 
in 1954. He anticipated an ultimate recovery 43% 
greater than if the reservoir had been allowed to 
produce by natural depletion without gas injection. 

Dr. G. Thery Fombona, director of mines and 
hydrocarbons in Caracas, reported 21 gas-injection 





and 9 water-injection plants have provided an ad- 
ditional recovery of 358 million barrels of oil. 
Projects now under construction or under study 
may provide another 406 million barrels of addi- 
tional recovery. 

Denver petroleum consultant Maury M. Travis 
said the critical situation affecting western Europe 
due to Suez Canal blocking suggests that, in the 
interest of national security, a sober integrated 
viewpoint should prevail so as to permit the greatest 
incentive for future oil and gas exploration in the 
US without sacrificing the true interest of either 
independents or major producers—through coopera- 
tion, not domination, by government. 


New UOP Market Research and 
Economics Service 


Universal Oil Products Co. has established a 
market research and economics department to help 
industry ‘think out” problems of plant expansion, 
modernization, and new refineries, under direction 
of M.D. Gilchrist, vice president. 

The department is a result of increasing complex- 
ity of oil and petrochemical marketing problems. 
Named to head the department is Samuel W. Curry, 
petroleum economics specialist with six years’ ex- 
perience in UOP sales and marketing posts. 

Functions of the department include marketing 
studies of projected demand for any refinery prod- 
uct, analysis of economic potential of processes and 
equipment, and estimates of future price and pro- 
duction trends. Financial studies of the value of 
existing refineries—essential to independent refiners 
who require outside financing for expansion pro- 
grams—also are made by the department. 

Universal’s expansion into marketing and econ- 
omics evaluation rounds out the pioneer petroleum 
process development organization’s activities into a 
full line of services from basic research and develop- 
ment, refinery design and construction to advice on 
which products offer the greatest potential. 
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LITEALARM 


This indicator light unit, which is 


a new addition to our range of 


Litealarms, can also be used as a 


push lamp device for initiating or 


SINGLE LITEALARM 


cancelling an alarm. 





flameproof push, 
lamp and switch unit 


Extra switching 


facilities can be incorporated for remote 
control of two separate circuits. 


Full details are available on request. 


THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
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TO KEEP 100,000 


UOP #5 Inhibitor is the most eco- 
nomical you can use. And by expe- 
rience and test it is also the best— 
the only inhibitor that can handle the 
really tough stability jobs. 


Actually, only 5 molecules of UOP 
* #5 will protect as many as 1,000,000 
molecules of today’s tailor-made 
gasoline from the formation of gum, 
the one universally recognized cause 
of engine manifold deposits. It’s ef- 
fective, too, in preventing the decom- 
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IT TAKES ONLY ONE GALLON OF UOP*5... 
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position of TEL in stored gasoline. 
Is it any wonder that UOP #5 is the 
standard of comparison in the industry? 


Just as the methods of making better 
gasoline keep changing, so do the 
techniques of finishing gasoline for 
maximum gum stability and engine 
cleanliness. We will be glad to share 
our experience in this field with you 
in attacking a current stability pro- 
blem or in reducing costs on present 
processing. Just write us. 


PRODUCTS DEPARTMENT 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


FEBRUARY, 1957 
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GALLONS OF GASOLINE GUM-FREE 
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Mexican Crude and Refinery 
Operations Up in August 


Mexican crude petroleum production reached 
252,600 b/d during August 1956, according to re- 
ports from the Ministry of Economy. 

This compared with June’s 249,900 b/d and July’s 
247,700 b/d. 

The figures on production by natural .distillates, 
heavy crude, and light crude are: 


CRUDE-OIL PRODUCTION 
(Cubic Meters) 


June July August 
Natural distillate 2,926 2,895 3,332 
Heavy crude 180,190 184,708 188,945 


Light crude 


1,008,807 1,030,068 1,052,432 
1,191,923 1,217,671 1,244,709 


Mexican refinery production came to 1,639,902 
cubic meters in August, compared with June’s 
1,130,345 and July’s 1,541,718. Details follow: 


June July August 
Fuel oil 528,279 696,246 740,021 
Gas oil 76,892 111,008 120,984 
Crude gasoline 159,611 219,476 222,601 
Refined gasoline 179,212 218,725 240,236 
Crude kerosine 83,937 104,552 102,848 
Refined kerosine 54,356 65,967 73,268 
Lubricants 584 55,984 69,191 
Crude paraffin 4,638 4,573 
Refined paraffin 964 872 688 
Asphalt 6,242 5,342 10,508 
Other - — — 
Gas z 25,506 25,843 29,348 


Total 1,130,345 1,541,718 1,639,902 


New Russian Process 


Cracking by nuclear energy has been developed 
by the Azerbaidjan Inst. for Scientific Research 
in Oil Refining, according to the official Soviet news 
agency TASS. 

The report said the new process is working at 
normal atmospheric pressure and temperature, but 
uses no catalyst. 

Another Soviet repert said that the Kirov Machine 
Tool Building Plant in Tbilisi (Georgia SSR) has 
completed work on a special T-46 lathe for turning, 
boring, and threading drill bits. Advantages are 
claimed over corresponding American equipment 
which uses two lathes, according to TASS. 


Underground Oil Storage in Sweden 


A new type of underground oil storage in Sweden 
known as the “Viaco Cistern” involves the use of 
old mines or specially blasted rock chambers. The 
oil rests on an adjustable bed of water and is pre- 
vented from leaking away by the pressure of the 
water in the surrounding subsoil. The system has 
been patented in several countries. A $5 million ex- 
pansion program is currently underway at Sunds- 
vall, one of Sweden’s largest ports on the Gulf of 
Bothnia, for enlarging these rock cisterns for oil 
storage. 


Tidewater Refinery Appointments 


Supervisory appointments at Tidewater Oil Co.’s 
new 130,000-barrel-per-day Delaware Flying “A” 
refinery, now under construction near Wilmington, 
Del., have been announced: C. A. Phillips, super- 
visor of the desulfurizing and hydrogen area; 
Robert C. Harms, general coordinator of Zone 1; 
George E. Rohrmann, general coordinator of Zone 
3; John J. Dudowicz, electrical coordinator; Samuel 
E. Roth, instrumentation coordinator; George S. 
Lee, T. Northcutt, James S. Whitney, and George 
N. Haines, night superintendents. Dr. Harold E. 
Achilles has been appointed assistant manufactur- 
ing coordinator at the company’s New York office. 


New Drilling Contractors Head 


Jack Abernathy, vice president of Big Chief 
Drilling Co., Oklahoma City, has been elected presi- 
dent of the American Association of Oilwell Drilling 
Contractors at its 16th annual meeting in Dallas. 
J. U. Teague, president, Columbia Drilling Co., 
Houston, was selected by the board of directors as, 
the national vice president. 


86 


Tanker Requirements to Be Studied 


Worldwide 


In response to a request from the Assistant 
Secretary of the Interior, Walter S. Hallanan, chair- 
man of the National Petroleum Council, has ap- 
pointed a committee on Petroleum Tanker Re- 
quirements. The committee will make a study of 
petroleum tanker transportation which would in- 
clude the construction schedule by number and 
size, U. S. and worldwide, between the present 
time and 1965, without regard to registry, of all 
tankers either under construction, on order, or 
definitely planned, as well as the extent to which 
ships now on order but not started may be increased 
in size. 

The request for the council’s study is the out- 
growth of recent meetings of representatives of the 
petroleum industry with cabinet members, the 
director of the Office of Defense Mobilization, and 
other government officials in response to a directive 
of president Eisenhower to Dr. Arthur S. Flemming 
directing the latter to consider plans helpful in 
assuring the efficiency and adequacy of the dis- 
tribution of petroleum supplies in the foreseeable 
future in the free world. 

Chairman of the new tanker committee is B. 
Brewster Jennings, board chairman of Socony Mobil 
Oil Co., Inc., New York. Committee members in- 
clude Munger T. Ball, Sabine Transportation Co., 
Inc., Port Arthur, Texas; Gordon Duke, Washington, 
D.C.; R. G. Follis, Standard Oil Co. of California, 
San Francisco, Calif. A. E. Herrmann, Texas In- 
dependent and Royalty Assn., Amarillo, Texas; 
W. Alton Jones, Cities Service Co., New York; 
Augustus C. Long, The Texas Co., New York; 
D. K. Ludwig, National Bulk Carriers, Inc., New 
York; M. J. Rathbone, Standard Oil (NJ.), New 
York; P. S. Spencer, Sinclair Oil Corp., New York; 
D. T. Staples, Tide Water Associated Oil Co., San 
Francisco; Henderson Supplee, Jr., The Atlantic 
Refining Co., Philadelphia; Sidney A. Swensrud, 
Gulf Oil Corp., Pittsburgh; Reese H. Raylor, Union 
Oil Co., Los Angeles; Dr. Robert E. Wilson, Standard 
of Indiana, Chicago; and Robert L. Wood, Inde- 
pendent Petroleum Assn. of America, Midland, 
Texas. 


Indian Government to Build 
Ammonia Plant 


The government of India may go ahead on its 
own with plans for an ammoniac fertilizer plant. 

Burmah-Shell recently withdrew its proposal to 
set up a plant using waste gases and fuel oils from 
its refinery at Trombay near Bombay, because the 
government wanted majority control. 

The company, meanwhile, has started marketing 
bottled gas for domestic fuel consumption from 
waste gases of the refinery. 


Appointments at Williams Bros. 


Three new vice presidents have been elected for 
Williams Bros., worldwide pipeline builders and 
engineers of Tulsa, Okla. C. M. Collins, formerly 
executive vice president of Williams Bros. Corp., 
engineering division of Williams Bros. Co., joined 
the firm in 1945, and has served in many engineer- 
ing executive capacities. Emery G. Thiel, a gradu- 
ate of the University of Illinois and a widely ex- 
perienced auditor and accountant, was advanced 
from secretary-treasurer of the firm. He joined 
Williams Bros. in 1946. Maurice B. Kite, who will 
also be manager of the general construction divi- 
sion, joined Williams Bros. in 1954 as superintendent 
of pump-station construction on the Minnesota 
Pipeline project. 


Mine Hazard in Libya 


British Petroleum Co. has recently obtained 
licenses in Libya but mines which were laid in the 
desert during the war must first be cleared. It has 
been decided to employ a firm specialising in mine 
clearance who will use British-type mine detectors 
and explode the mines as they find them. A heli- 
copter will also be used in the search which began 
in August. 
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Atlantic Refining Co. drilling on block 193 No. 
1 well 22 miles offshore from Galveston, in 57 feet 
of water from Offshore Drilling Co.’s No. 55 mobile 
platiorm. This rig is capable of drilling to 16,000 
feet. 
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J. E. Heston R. L. Kidd 


ROBERT L. KIDD has been elected president of 
Cities Service Oil Co., (Del.), with headquarters at 
Bartlesville, Okla., to succeed the late S. B. Irelan. 

In accepting the new post, Mr. Kidd resigned as 
president of the Arkansas Fuel Oil Corp., with 
headquarters in Shreveport, Louisiana. He is suc- 
ceeded in that position by J. E. Heston of Bartles- 
ville, who resigned as vice president of Cities Serv- 
ice Oil Co. (Del.). 


New Catalytic Reformer in Sweden 


A new catalytic reforming plant at the Koppar- 
trans oil refinery, Goleburg, Sweden, has gone on 
stream with a capacity of 25,800 b/d. 

The plant, which cost about $2 million, has a 
capacity equal to that of both the thermal plants 
which had operated previously. 


First Udmurt Oil 


Deposits of industrial oil have been found on the 
territory of the Udmurt ASSR between the towns 
of Sarapul and Kembarka. From one well 1,250 
meters (4,125 feet) deep oil “gushed” at the rate of 
30 tons per 24 hrs. (about 210 b/d). This is the third 
oil find in the Udmurt, ASSR. (Moscow Radio 
9.8.56). 





An artist’s sketch of the “Gulfhaven,” one of 
Gulf Oil Corp.’s tanker fleet, shows how Gulf’s 
tankers will appear in the future. The traditional 
colors of black and buff which have been on Gulf’s 
ships since about 1901 have been replaced by blue- 
gray and off-white. The new Gulf symbol, with the 
word “Gulf” in an orange disc, will appear on the 
funnels on the future. Carl F. Vander Clute, gen- 
eral manager of Gulfs marine department, has 
stated that a distinctive and uniform color com- 
bination and simplified tanker maintenance are the 
principal reasons for the change. 
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{ Two typical 
VOKES GENSPRING 
hanger installations 
in the oil industry 







Photograph by courtesy of 
The Associated Ethy! Com 


pany Limited 



















IN ADEN, The British Petroleum Company’s new 
refinery came on stream in July 1954. Many sections of 





this complicated process plant piping demand 
the finest and most accurate suspension methods, and this 





requirement has been met by the installation of 
Vokes Genspring Variable Support Hangers. The Associated 
Ethyl Company Limited have also made use of these Vokes 


Genspring Hangers at their Ellesmere Port Works tn Cheshire 





ourtesy 






VOKES GENSPRING l , 11 f i 
Variable Support The ivantaa f Se ri } 
Hangers are specifically i ial ; . , 
designed for the control of naneeient, tadis 
vibration and limited thermal them individua 
movement of piping, but where piping fuel savings. 
systems need to be ‘floated’ to offset the Why not write for further det 


efforts of extensive movement, 
Vokes Genspring Constant Support 

Hangers-should be used. 

The full range is detailed in the 


Vokes Genspring catalogues S e nio r 


available on request. 


economisers 


fot cheaper, STEaWL 





VOKES GENSPRING 


SUSPENSION SYSTEMS 
SENIOR ECONOMISERS LIMITED, 11 SOUTHAMPTON ROW, LONDON, W.C.1 
DEPT. S$/4 - VOKES GENSPRING LIMITED « GUILDFORD - SURREY Telephone : Holborn 7543/4 
VG4 
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At home and abroad 


50 years 


of insulation efficiency 


NEWALLS 





INSULATION 


CO, 


NEWALLS INSULATION CO., 


LTD. 


Head 





OIL REFINERIES for which Newalls have supplied insulation 
materials include the following: 


BELGIUM INDIA 
* Petrofina. Antwerp * Stanvac, Bombay 
? 26. Antwerp P 
Albatros. Antwerp MIDDLE EAST 
BRAZIL - 
~ Gubstes _ 
FRANCE Bahrain 
Port Jerome . 
Du Nord (Dunkirk) 
Gonfreville VENEZUELA 
Petite Couronne Cardon 
Berre * Amuay 


* Insulated wholly with Newalls Insulation Company Limited's 








materials. 





Offtee: 


SINCE THE TURN OF THE CENTURY Newalls have built up a 
world-wide reputation for efficient insulation of all types 
of industrial and marine projects. 


To the rapid expansion of the oil industry during the past 
two decades, Newalls were able to bring a wealth of ex- 
perience and the benefit of proved insulation techniques 
from other fields, contributing greatly to effective tem- 
perature control and new peaks of operating efficiency in 
oil refinery work. 


Newalls provide an international contracting organisa- 
tion equipped to handle insulation treatment on refineries 
in all world markets with their well-known range of time- 
proved materials, including Newalls (Regd. Brand) 85% 
Magnesia, Nicosil, Newtempheit, and Amosite Asbestos 
Se to meet temperatures from —300°F. up to over 
2,000°F. 


Newalls Technical Advisory Service will assist on all 
insulation matters from plant conception to installation. 
We invite you to take advantage of our comprehensive 
service. 


LTD. 


WASHINGTON, CO. DURHAM 


A member of the TURNER & NEWALL ORGANIZATION 


Agents and Vendors in most markets abroad 
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Are you selling to the oil industry? 


Here is the international oil industry’s oldest 


and most complete directory:— 


THE INTERNATIONAL PETROLEUM REGISTER 


It has been completely redesigned to place at your finger- 
tips the most up-to-date information on every oil produc- 


ing company, wherever in the world it operates. 


Every one of your district sales offices and your distribu- 
tors should have a working copy of the 33rd Edition of 
the International Petroleum Register. The price is only 


$15.00 for this 664-page book of over 25,000 names. 


Send in your order today, take a look and we know 


you'll be more than satisfied. 


INTERNATIONAL PETROLEUM REGISTER 


604 Fifth Avenue New York City 20, U.S.A. 
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IN VENEZUELA... 


As In Other Oil-Rich Free-World Countries 
The GEOLOGRAPH RECORDER 
Shows Where to Look for Oil! 
Yes, Geolograph the original 
mechanical well logger — is now in 
use in oil fields throughout the world. 
Geolograph’s policy of continuous 
research, both in the factory and 
field, maintains it as the most rugged 
and versatile well logging instrument 
available for use while the well is 
drilling. 


NOW AVAILABLE FOR EXPORT SALE 
(except in Canada) 


GEOLOGR APH (6. 


\ 
TIME 
, a 

COMPANY Oi | 
MANUFACTURERS  @ 4 


2 
27-N.E 





Geolograph's exclusive 

“TRIP ACTION” records 

any down time which 

occurs while a round trip 
is being made! 


C 71 
EXPORTERS — . 2 


: 6 r- 
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dependability of Jenkins-welded equis it. Pipe ; 
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work, tanks, fractionating cc mne nsers Z 


pressure vessels, are typical 
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producing to 


ESTABLISHED 1856 
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ROBERT JENKINS & CO. LTD., ROTHERHAM, ENGLAND 


Telephone: Rotherham 4201-6 (6 lines) 
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Year after year, continually higher horsepower and 
compression ratio in automotive engines have demanded 
progressively improved motor fuels. 

For more than 40 years UOP-developed processes have been 
contributing to the petroleum refining industry's consistent ability 
to keep pace with the growing quality requirements. These 
processes, always made available to refiners everywhere, include: 
CONTINUOUS THERMAL CRACKING, the first major improvement 

in refining methods, developed by UOP nearly 40 years ago. 

POLY MERIZATION, a catalytic process developed by UOP and used to 
convert refinery waste gases into premium quality gasoline. 

FLUID CATALYTIC CRACKING, developed to produce greater yields of 
liquid products and higher octane number gasoline. 

PLATFORMING, with which UOP pioneered the use of platinum in a 
reforming catalyst and originated the commercial designs of catalytic 
reforming units. 

REXFOR MING, a combination of UOP Platforming with solvent extraction 
which permits a refiner to produce even higher octane gasolines. 

PENEX, a process which converts the low octane straight chain pentane 

and hexane fractions into the much higher isocompounds. 

“HF” ALKYLATION, a process developed by UOP for producing alkylate, 
a high octane gasoline blending component, using hydrofluoric acid as 

the catalyst. 

UNIFINING, the process which employs by-product hydrogen from 

UOP Platforming units to remove sulfur, nitrogen, oxygen and metallic 
impurities from petroleum distillates by catalytic hydrogenation. 

These and other UOP processes, individually or collectively, can provide the 
answer to most refining problems. We will be glad to tell you how they 

can help with yours. 


oan 


Rak ES En ade 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


FEBRUARY, 1957 91 








bane AA 





i mS ~ Aig 





SURE --- Reed offers you 


in tool joints, but only one 


IN REED TOOL JOINTS, YOU MAY SELECT... 


..» FROM THREE CONNECTION TYPES 





Select any type, but be sure it’s REED ! 


Many factors are important in tool joint tool joints to use under your specific drilling 
selection—whether your rig is readily acces- conditions. 

. . . > € ai ’ Tes >? 
sible or isolated, the hole size and depths to Here again, Reed’s more than 30 years’ ex- 


be run, the chemical properties of formations perience in tool joint manufacturing can 
be helpful. Let this cumulative experience 


and drilling fluids, services to be performed assist you in any phase of tool joint selection, 
and tools to be used, hydraulic facilities, and care or application. Contact the Reed man 
even crew experience. You must decide which anytime! ‘ 


Research and engineering development maintain REED leadership 


Write or wire for complete information . . . or have your Reed man explain the economical 
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every type and combination — 
quality...the very best ! 
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Two SHOULDER TAP ERS 
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"++ FROM THREE Borges. 


“Counterbore Weld tool joints are 
offered also in A.P.1. Regular bore 








ROLLER BIT COMPANY 


HOUSTON 1, TEXAS 





in tool joint design. 


‘ 2 Increased production facilities now 

and engineering advantages of Reed Too! Joints. Reed Roller Bit Company, Houston, Texas. permit Reed to offer inarciad on al! 
three—Flash Welded, Super Shrink- 

Grip, and Counterbore Weld too! joints! 
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Oil Compact Delegates Report on 
Latin American Conservation 


At the December meeting of the Interstate Oil 
Compact Commission in Miami, Fla. Governor 
George M. Leader (Pennsylvania) said “never in 
our nation’s histroy has the conservation of oil been 
so necessary. It is the blue-chip stake in the poker 
game of economic welfare.” 


John F. Simms, outgoing IOCC chairman and 
governor of New Mexico, predicted Congress would 
enact adequate natural-gas legislation, during its 
forthcoming session, to remedy many of the ills 
which now beset the oil industry; and emphasized 


FPC difficulties in determining “fair field prices”— 
fair to producers, distributors, and pipeliners—with 


protection of the consumer. 

Intelligent conservation of oil means the United 
States has the petroleum availability now to meet 
the current world crisis, said H. A. Stewart, director 
of the Department of the Interior’s Oil and Gas 









These gears turning to the right keep your 
kelly rotating smoothly for faster, more effi- 


cient drilling... 


hole. The intangible differences which keep 
Hawthorne leading the way in exploration 


drill bits. 







HERB J. 


Cable Address: HAWBIT 
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cleaner, more economical 





Division. With regard to increased production to 
meet Europe’s needs, he said that “the federal 
government has no intention of asking or even sug- 
gesting to any state what its allowance should be 
or how it should be regulated.” 

Oscar Chapman, former Interior Secretary, said 
that, over the long pull, western Europe may be 
expected to do business with whoever controls the 
Middle East oil fields, regardless of ideologies. In 
fact, it has little other choice. The vastness of the 
Middle East proved oil reserves, estimates of US 
domestic oil consumption in the future, and the 
almost total absence of oil reserves in free Europe 
point up this fact. 

Dr. E. L. Cabello, Venezuelan minister of mines 
and hydrocarbons, said “conservation cannot be 
reduced to the static level to which some analysts 
have wished to tie it. It is not the absolute negation 
of exploitations, or restricted production, by which 
erroneously the advocates of this theory think to 
conserve our natural resources.” 


»»»geared tor greater shot 
hole drilling progress in the 
international Geophysical Year 


U. S. Patents 
2,615,684 
2,666,622 
Others Pending 


P. 0. Box 7366, Houston 8, Texas 
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Paul Charrin 


PGAC Sets Record in 1956 


Another record for annual volume of business 
in 1956 was announced recently by Paul Charrin, 
president of Perforating Guns Atlas Corp., in 
Houston. The company has completed a new 7,500- 
sq-ft warehouse and an addition to the building 
which previously had housed only part of the la- 
boratory and research activities. This permitted 
PGAC to move the balance of those departments 
to the new plant during January. 

PGAC now employs over 600 persons. Services are 
also rendered to oil fields in Canada, Venezuela, 
and Germany, through subsidiary. companies in 
each country. All field equipment is built at PGAC’s 
10-acre plant in Houston. The company recently 
celebrated its tenth anniversary. 


Hungarian Production Declines 


Ernoe Geroe, Hungary’s new First Secretary of 
the Communist Party, has announced a drastic cut 
in crude production. 

Estimates of output in 1956 have been reduced by 
320,000 tons. Production of two million metric tons 
by 1960 was also reduced to 1.9 million tons. Water 
encroachment was given as the reason. 

The first deep well with a depth around 4,000 
meters (about 12,000 ft.) is planned in the vicinity 
of well B-2 near Bazakerettye (Zala region). 


New Publications 


SYMBOLIC LOGIC, BINARY CALCULATION, 
AND 3C-PACS, a 16-page booklet published (1956) 
by Computer Control Co., Inc., 92 Broad St., Welles- 
ley 57, Mass., is a primer on the subject of digital 
computation—designed for technical and nontech- 
nical members of industries and trades; one copy 
free on application. 


BROCHURE NO. 1021 is a new publication on 
temperature and pressure recorders. It is available 
from Penn Instruments Division, Burgess-Manning 
Co., 4110 Haverford Ave., Philadelphia 4, Pa. 


THE OUTLOOK FOR THE PETROLEUM IN- 
DUSTRY, by Robert E. Wilson; 14-page pamphlet, 
Standard Oil Co. (Ind.), 910 S. Michigan Ave., Chi- 
cago 80 (1956): The Indiana company’s board chair- 
man describes some characteristics of the American 
oil industry as a supplier of energy, as a growth 
industry, with stable earnings and labor costs, large 
raw-material reserves, and an advanced science and 
technology. Among its problems he cites its excess 
capacity, especially gasoline; imports; and federal 
natural-gas regulation. Further, he covers the in- 
dustry’s long- and short-term prospects, and the 
impact of atomic energy. 


Supplement No. 1 to TABLES OF CHEMICAL 
KINETICS, HOMOGENEOUS REACTIONS: pub- 
lished by National Bureau of Standards (1956); 
472 pages; $3.25. Available from Superintendent of 
Documents, US Government Printing Office, Wash- 
ington 25, D.C. Note: Foreign remittance must be 
in US exchange, including additional one-third of 
publication price to cover mailing costs. 


ANNUAL PETROLEUM STATEMENT NO. 410: 
CRUDE PETROLEUM AND PETROLEUM PROD- 
UCTS, 1955 (final summary); published, December 
1956, by US Bureau of Mines, Washington, D.C.: 
These are the final official tables of the salient statis- 
tics of the American petroleum industry. 
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This pump was designed 
for a duty of 1,400 g.p.m. 
against a 1,965 ft. head. It is drive: 

at 1,480 r.p.m. by a Mather & Platt 
flame-proof, direct-on started, squirrel- 
cage motor of 1,000 h.p., 6,000/6,600 V 
supply, with a starting current of four 
times full-load current 


\ duct-ventilated alternator coupled to a 
steam turbine through gearing. The alter- 
nator is rated at 2,500 kVA, 2,000 kW. 

3,000/3,300 V, 1.500 r.p.m. 


Mather & Platt 


LIMITED 


ELECTRIC MOTORS 
CENTRIFUGAL PUMPS 


A.C. GENERATORS 


FOR ALL PURPOSES 
FROM OILFIELD TO REFINERY 






PARK WORKS, MANCHESTER, 10. 
LONDON OFFICE : 


PARK HOUSE, GREAT SMITH STREET, 
LONDON, S.W.1. 
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CROSE LINE-TRAVELING 


CLEANING AND PRIMING 
MACHINE 









COATING & WRAPPING 
MACHINE 







STATIONARY COATING 
& WRAPPING MACHINE 








RUGGEDLY BUILT YET 
LIGHT WEIGHT. 

Also can be used 
with stationary base 
for yard work. 


Handles pipe up to 
36”. 










PIPELINE 
DITCH PADDER 





Counter rotating heads assure faster cleaning and 
priming ... prevent pipe from turning and give 
better cleaning job. These Crose machines are 
specifically designed for faster, trouble-free serv- 
ice on the line. 


MOS & 
Manufactiring Company, (nc. 


2715 DAWSON ROAD © TULSA, OKLAHOMA © PHONE MAdison 6-2172 


New York,N.Y. Ph. BRyant 9-2236 @ *Denver,Colorado Ph. EMpire 6-0332 
*Houston, Texas Ph. UNderwood 9-3358 @ *Newark,N.J. Ph. MArket 4-3650 
DISTRIBUTOR: *CROSE-CURRAN LTD. — EDMONTON, ALBERTA — PHONE 3-5135 
*Warehouses in 4 locations 






STATIONARY CLEANING 
& PRIMING MACHINE 


PATCH KETTLES 
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ROAD BORING 
MACHINE 





PIPE CRADLE 


96 WORLD PETROLEUM 








FEBRUARY, 


Solvent Decarbonizing gets 





OUT OF YOUR CAT C 


Kellogg Solvent Decarbonizing 
helps refiners get more profitable 
products from their cat crackers be- 
cause it squeezes more profitable 
feedstock from each barrel of crude 
processed. 

Used as a supplement to vacuum 
distillation, Solvent Decarbonizing 
can recover 40 to 75 percent of valu- 
able catalytic feed from residues 
which would otherwise go to fuel or 
thermal cracking. 

Result: More and Higher Octane 
Gasoline, when and as required . . . 
More Light Olefins for alkylation, 
polymerization, petrochemicals . . . 
More Flexibility in meeting varying 
fuel oil and distillate demands. And, 
with all this . . . more relief from 
corrosion and fouling. 

A detailed description of Solvent 
Decarbonizing and evidence of its 
strong economic position in the 
process scheme are given in Issue 
No. 3, 1956, of M. W. Kellogg’s 
16-page “Kelloggram’’. 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 


A Subsidiary of Pullman Incorporated 
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Decarbonized Gas Oil 
Vacuum Gas Oil 


BLEND 


Coker Gas Oil 
Visbreaker Gas Oil 
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Refinery Process Division 
THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 
| Send copy of your 16-page Kelloggram, 
describing Solvent Decarbonizing and its 
| economic advantages. 
Name 
| seneedbecanabeaabaianatl Title, if any 1 
| Company _ = m | Graph shows 
- comparison of yields 
from fluid catalytic crac 
SS. 
| Address | gas oils using propane 
wP.9.. vacuum reduction, visbreakir 
| WV P-2-57 : coking of 41 vol Wes 
The Canadian Kellogg Company Limited, Toro nto e Kellogg International Corporation, London ¢ Societe 
Kellogg Pan American Corporation, New York «Companhia Kellogg Brasileira, Rio de Janeiro «Compan Ke 
1957 
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The unique RIPPLE TRAY, developed 

and designed by Stone & Webster Engineer- 
ing Corporation, brings new concepts of economy 
and efficiency to fractionation. 

The high capacity and simplicity of construction 
of RIPPLE TRAYS have effected major savings 
in first cost over conventional bubble cap trays. Full 
tower cross section is utilized for active contact of 
liquid and vapor. No downcomers are required. 

Because of their unusual self-cleaning feature, 
downtime for maintenance of RIPPLE TRAY- 


equipped fractionation units is reduced toa minimum. 


THE STONE & WEBSTER 


A Notable Development for the Process Industries 
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BELOW: 

Ease of installation is a plus 
factor for Stone G& Webster 
Ripple Trays. 





Efficiency maintained over a wide operating range 
makes RIPPLE TRAYS adaptable to practically 
every type of service. 

Commercial performance has established their 
acceptance in the process industries. 

Write or call us for our illustrated booklet, 
“The Stone & Webster Ripple Tray.” 


*Trade-Mark 


STONE & WEBSTER ENGINEERING CORPORATION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


Boston Chicago Pittsburgh 


Houston 


San Francisco Los Angeles Seattle 


WORLD PETROLEUM 
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It takes a complete team to keep dependable 





drilling mud service available for you. 





Meet this Magcobar Man, typical of drilling mud research 
engineers who literally live with your drilling problems. 


Drilling muds long ago passed the 
“earth and water” stage. In fact, 
progress has been the only constant 
thing. To keep ahead .. . to help 
solve many of your problems before 
they arise Magcobar has 
reinvested a far greater percent- 
age of its income in additional 
facilities and research than any 
other mud company. 

It was in laboratories such as this, 
for example, where the industry's 


first 30 Ib. / gal. mud was developed, 
where water-in-oil emulsions were 
further perfected, and where Mag- 
cobar research engineers now work 
night and day to solve your drilling 
mud problems of the future. When 
you need mud today, look for the 
Magcobar Dealer sign. It is your 
assurance of the finest quality and 


the most complete service in the 
oil fields. 


MAGNET COVE BARIUM CORPORATION 


Houston, Texas 









Magcobar 
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Go First-Class on All 


Your Needle Valves, too 






For high pressures . . . for low pressures .. . in all types of Christmas 


Trees, O-C-T Needle Valves have been tested and proved to be 






unquestionably the safest, strongest ever built. 






O-C-T Needle Valves feature one-piece alloy steel bodies, 






welded bonnets for maximum safety and a multi-compound, 






non-crushable V-type packing especially developed to cope with 






those high pressures and high temperatures. 






Stem packings are of plastic asbestos and aluminum foil compound suitable 
for 15,000 and 30,000 psi hydrostatic tests 


Each valve is subjected to a compressed air test 








under water before approval by inspectors. 






The best in pressure gauge needle valves is by O-C-T! 






Available through more than 700 supply store outlets. 





OIL CENTER TOOL CO. 


P. O. Box 3091 


Kent. England th Am st Ww 











